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The Editor i s  always glad t o  receive for examination illustrated 
articles on subjects of timely interest. if the photographs ,Ire 
.harp, the articles ,h",.t, allli the facts lluthentlC, the eOlltritHltillll" 
will l'Ceeh'e special attention. Accepted articles will 00 paid 101' 
at regular space rates. 

WEIGHT AND VELOCITY IN HEAVY GUNS. 
Elsewhere in this issue we give illustrations of the 

successful tests recently carried out with the new 
army 1 6-inch gun, tests which prove i t  to be the most 
powerful weapon in existence, exceeding greatly in 
energy the 1 6l.4-inch Armstrong gnn built several 
years before. Whether, in comparison with modern 
ordnance, it  is the most efficient piece relatively to 
its weight and cost is  another question, to which even 
the genii em en who designed and built  it  would prob· 
ably return a negative answer. In defining the ques
tion of relative efficiency, however, it should be men
tioned that the 16·inch gun was designed several years 
ago, and therefore cannot be said to represent the very 
latest developments i n  ordnance. The tendency to-day 
is toward reduced weight of gun and projectile and 
increased muzzle velocity. As we have shown very 
clearly in the data of the Krupp gun of the 1901 pat
tern ( included in the table sht)wn on another page ) , 
although the weight of the Krupp piece is only about 
half that of the 1614-inch Armstrong gun, and its 
projectile is  about 40 per cent as heavy. its high muzo 
zle velocity of 3,330 foot-seconds gives the shel l a 
muzzle energy of 59 ,280 tons or between 3,000 and 
4,000 foot-toos greater than that of tlie Armstrong 
piece and 75 per cent of that of our own gu n.  The 
muzzle energy per ton-weight of gun, moreover, reaches 
the high figure of 1 ,029 foot·tons. I t  is interesting to 
notice that the increase which i s  made in the length 
of the bor':! as compared with the older guns, with a 
view to obtaining the full ballistic val ue of the rela
tively small powder charge, is  so great that the smaller 
gun is actually the longest of the three, longer even 
hy a few inches than the great 16-i nch gun now at 
Sandy Hook. This comparison i s  given, simply to il
lustrate the advance which has been made in heavy 
ordnance since the plans of the Engl ish gun and , 
later, of our army 1 6-inch gun were drawn up ; for, 
as the tests on Saturday clearly demonstrated, the 
great gun is  a most excel lent piece of work, which 
reflects the greatest credit on Major Rogers Birnie, 
Major Charles Smith, and Col. J_ p. Farley, who were 
responsible for its design and construction. At the 
time when it was planned, this piece was not only the 
most powerful, but the most ad�anced type of heavy 
gun in the world . As it was necessary, however, before 
work 00 the gun could be even commenced, to build a 
special and costly plant for its construction, the de
lay has been such that the 1 6-inch gun to·day would 
be considered, even by those who were responsible 
for its construction, as in some respects out of date ; 
and while the weapon in these tests has answered 
every demand made u pon it,  i t  is  probable that it  wil l  
be at ooce the first and last o f  its size to be bui lt .  
Apart from the convincing proofs offered by the tabu
lar comparison, above referred to, we may mention 
that our Ordnance Board has made such rapid ad· 
vance in the development of nitro·cellulose powders . 
and the design of guns suited to these powders, that 
a muzzle velocity of 3,600 feet per s�cond is con· 
templated i n  future guns. To uriderstand what· in· 
fluence velocity has in reducing the weight both of 
gun and projectile, we have but to remember that while 
the energy varies directly as the weight of the pro
jectile, it varies as the square of its velocity ; and, 
therefore, bv reducing the diameter and weight of the 
rJrojectile and increasing its velocity, i t  i s  possible to 
huild a gun that will  have the same muzzle energy as 
the 1 6-inch pIece and yet weigh not more thah half as 
much. We do not know just h ow far the plans of the 
Ordnance Boarel for high-velocity guns have progressed: 
but if they � ere called upon to produce a 1 2-inch gun 
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of half the weight of the ili-iu('h gUll hUI of I'qllal lllUZ· 

"II' I'nel'gy, they cou ld douhtll'RH du so; that it'. if the 
3.600 foot-seeond velocity, which t.hey ('Ia i m  to have 
secu red, is  appl i cable to a gnn of this cal iber. At 
the same time we must remember that comparisons of 
mu",,,,le velocity and ene rgies are misleading-at least 
to the layman ; for a heavy shell with a low velocity 
will hold its energy l onger than a light shelf with a 
high velocity. the velocity fal l ing off l ess rapidl y as the 
range inc reases than in the case of the l ighter shell .  

• •••• 

THE AMERICAN AUTOMOBILE. 

The Automobi le Exhi bition which was held last week 
in Madison Square Garden, New York, proved, beyond 
everything eise, that both the American public and 
the Ameri can manufactu rers have learned a certain 
fundamental lesson, withou t which any real progress 
toward the evolu tion of a satisfactory automobile and 
the development of a flourishing tradc in the same, 
would have been absolutely impoSSible.  The l esson is 
this: that i n  the very nature of th ings, because of the 
inherently complicated natu re of the machine itself, 
and the particularly trying conditions ,mder which it 
is  called upon to do its work, the designing and build
ing of a satisfactory automobile is an extremely serious 
and difficu lt matter. Now i t  is  for want of real izing this 
fundamental truth that the development of the automo
bile, mechan icaily, industrially, as a commercial 'prop
osi tion,' and as a great publi c uti l ity and means of pas
time, has been very materially delayed in this country. 
"American inventiveness and ingenuity" and "Ameri· 
can labor-saving machinery" have grown so accus· 
tomed to taking hol d  of any new device of Eu ropean 
origin, and quickly i m proving and cheapening ,it, that 
when the first serious automobile exhibit of fou r years 
ago was held, the press and the public al ike ( we plead 
guilty to the indictment ourselves ) were prol ific in 
promises ana prophecies as to the speedy "revolutioo," 
or whate-ler it may have been called, that we were going 
to make in the automobile industry now that we had 
set ou r hand to the task. 

Th e self-confidence that prompted this splen did op
timism was not without j ustification, for we coul d  
point to unnumbered devices of European origin which, 
in the hands of our inventors, machinists, and manu
facturers, to say nothing of our busi n£>ss promoters, 
had grown from som�what crude objects of doubtful 
ut i l ity in to perfect appliances of a worlrl·wide reputa
tion and world-wide demand. In the automobil e indus
t ry, however, we were, for once, mistaken. Overlook
ing the fact that the automobile of some four or five 
years ago r£>presented the combined efforts of some 
of the brightest engineers among that nation of bril
liant engineers, the ll'rench ; and that the successfu l 
machines of that. day had been brought to the i r  then 
stage of perfection by a . long and costly process of 
experiment, invention, and design, c'u r makers, with 
a few rare exceptions, to which full  ('red it must be 
given, .rushed hastil y into the business of aut omobile 
manu facture and met in the maj ority of instances, at 
the very outset, with most discouraging results . Many 
of them seemed determined to

' 
tal<e up the problem 

(1e novo; and instead of profiting, as they should have 
done, by the trials and failu res of French and German 
makers, they began to go over the same old experi· 
mental ground, and put themselves to the expense, loss 
of time, and inevitable disappointment, incident to the 
development of a satisfactory autc-mobi le .  Hep.ce i t  
was that our first two exhibitions simply proved that, 
except in the steam-driven vehicles, we were following 
leisu rely in  the trail of the European manufac· 
turer ; many of the forms and types shown being 
from eighteen months to two years behind the best 
current practice of the day. 

No such charge, however, could be made against the 
excelIent exhibit of machines that was gathered to
gether last week in Madison Square Garden. It is 
evident that our manufacturers have decided to accept 
that which has proved to be best in the practice of 
foreign makers, incorporate it  in their own designs, 
i mprove upon it where possible , and make only such 
changes as had stood the test of trial under actual 
service conditions. Consequently, one noted, an almost 
entire absence of the freak machine ; and the exhibits 
conformed pretty closely to one or other of the ac
cepted types, both in details of mechanism and in 
general structural appearance and finish It is  too 
much to claim that we have left as yet any very dis
tinctive national, mark upon the automobile , unless it  
be in the production of moderate-priced runabouts of 
light weight and comparatively smalI power. 

Evidently the automobile industry, as such, has now 
settled down to a working basis.  We. have. learned that 
something more than a blacksmith's forge, a lathe, and 
more or less native ingenuity are necessary to the 
building of an automobile. The thousand·and·one in
dividuals who rushed into the business with but few 
of the qualifications necessary for such difficult and 
arduous work, have learned their bi tter lesson and gone 
back to their former or to oth':!r pursuits, leaving in the 
field only such makers as are duly qualified and 
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Cl]lIilllll'II. FurtherlnG'rc, if a vh,;iIOl" tu the show had 
talH'll th" trouble tu select thc Amcri('all machine" which 
have survived the period of trial to which we have just 
referred, ana had asked the makers to what they par
ticularly attributed their success, he would have found 
i t  to be due to the fact that no machine or part of a 
nlach ine that was new was alIowed to go upon the 
ma rl{et, until its utility had been proved by a long 
peri od of very searching and exhaustive trial. I t  is  
impossi ble tu overestimate the harm that has been done 
to the au tomobile industry by the many mushroom 
companies that have rushed into the public' market, 
with noth ing more to show than a set of blueprints, a 
machine shop, an office, and a solici ting agent. During 
the past year there was a notable case of n firm that had 
entered upon its books thousands of dollars worth of 
orders for automobiles , equipped with a new type of 
transmission that, at the time the orders were booked, 
had never ha d a shop test, to say nothing of a trial on 
the road. The damaging effect of such practice in delay· 
ing the growth of the automobile in public favor, it 
would be difficu l t  to estimate. There is  one respect in 
which the American automobile has already won for 
itself golden opinions, and that is  in regard to its 
general lines and finish. Alike in  the light runabouts, 
in the med i u m-powered touring cars, and in the high
powered mach ines, there is  cvidence of a careful effort 
to produce the most harmonious and graceful outlines, 
and we beli eve that in this respect, among others, the 
American automobile  will win for itself universal and 
unqualified favor. 

With regard to the future improvement of the ali to
mobile, we su ggest that it may be looked for along the 
following lines: 

1 .  Transmission Gear: It wil l  be generalIy agreed 
among automobile users that the most important point 
demand ing further experiment and improvement. is 
the transmission gear. While there are some excel lent 
gears in use, the best of them are exceedingly cost ly. 
The endeavor of the American manufacturer has been 
to prod uce a transmission gear that wilI have the cer
tainty of action and the durability of the best foreign 
makes, and that can also be produced at considerably 
less cost. Upon the solution of this problem depends 
very largely the futu re of the moderate-price automo
bile,  for which the great mass of the American people 
are asking. The endeavor to produce a cheaper gear 
Is commendabl e ; but unfortunately some Q·f the new 
types have been rushed into service without adeqUate 
trial .  Th i s  i s  a problem that will richly reward the 
inventor who can produce a gear that is cheap, reliable, 
and du rable. 

'2. Sparking Devices: The experience gained on the 
endurance runs of last year, proved that there is yet 
mu ch to be done before the problem of an absolutely 
reliable sparking device has been solved. The dry 
battery and the in dependent dynamos have each trou· 
hies of t heir own ; and while some (J[ the systems 
shown at the exhibition are excellent, there are many 
makes that will require considerable improvement, if 
they are to become popular with the puhlic .  The prob
l£>m of adj usting the sparking device to the variable 
speed of the engine is one which will repay still fur· 
ther investigation, particularly in the matter of au
tomatic governing. 

3 .  The Wiring : As in the case of transmission gears 
and the sparking devices there is  notable i mprove
ment in the wi ring of automobiles as compared with 
those exhibited two years ago. In the past our mao 
chines have suffered from the use of too small cables 

.and more or less imperfect insulation. This is a d e
tail which has been responsible for ma.ny a half-hour of 
puzzled and fruitless search by the inexperienced auto
mobilist for the cause of a breakdown. The cables 
are now of generous dimensions, and the insulation has 
been carefully carried out. 

4. Engines : In general the engines, particul arly in 
the higher-priced machines, are admi rably made, both 
as regards the castings and the machine work. Cast
steel has taken the place of cast-iron, and both in re
spect of m echanical operation of the valves and the 
greater care that is being taken in the seating of the 
valves and thei r general mechanism, there has been 
a very marl{ed advance. The makers of the cheaper 
gasoline machines have been driven to  the use of 
cheaper materials and less costly machine work in 
the endeavor to keep the price within reasonable l im
its ; and in view of the limitations thus imposed , the 
greatest credit is  due to two or three of the best-known 
makes. I n  some cases the contact·mak ing devices are 
81 i ll very crude, and this detail also will  repay future 
careful attention. 

Taking a general view of present conditions, it may 
be said that the automobile industry is  now established 
u pon a th orough working basis . There is a consider. 
able number of reliable firms that are prepared to take 
orders for machines that have stood the t':!st of hard 

usage, and sh�wn that they can be relied upon for 
continuous service without a visit to the repai r shop.  
Vie are unquestionably feeling the first flood of a pros· 
perity in the automobile industry whose extent it is 
hard to predict. 
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ABRAM STEVENS HEWITT. 
As we panse in Ol1r feverish struggle of l ife to mourn 

the loss of a great man, to recall his ambitions, to 
review his masterful career, we have the comforting 
satisfaction of knowing that there is  gain as well as 
loss-we are inspired by the narrative of his achieve
ments to resume our battle with renewed cou rage 
and a loftier purpose. The death of Abram Stevens 
Hewitt, on the morning of January 18, was a loss, 
not only to his native State, but to the entire coun
try. His wonderful influence over men was felt 
throughout the land, and our hearts are all . joined in 
profound sorrow at the departure of this grand and 
noble type of American citizen. 

Mr. Hewitt's greatness is all the more marked by 
reason of his humble origin. He was born in a log 
cabin near Haverstraw, Rockland County, N. Y. ,  July 
31, 1822.  His father was at the time a poor work
man, having lost all  his property by fire. The elder 
Hewitt came to the United States in 1790 as a repre
sentative; of the English firm of Boulton & Watt, 
and assisted in setting up the first steam engine ever 
used in this country. He later took up the trade of 
cabinetmaker, and was also a dealer i n  cabinet lum
bers. After the loss of his property he became a 
farmer, cultivating the tract of land in Rockland 
County which had been inherited by his wife. On 
this farm was the young Hewitt reared,  imbibing 
there the sturdy principlu which governed his entire 
career. At an early age the boy showed a 
great love for books. Although the father 
planned to have his son taught a trade, he 
wisel¥ gave up this ambition as soon as he 
observed t� academic tendencies, and gave 
the boy every opportunity to study, sending 
him to school in New York city during the 
winter months. Young Abram made the 
most of his advantages, and determined to 
prepare himself for college. Knowing full 
well that his father could not afford to pay 
the college expenses, he set to work in an 
effort to win one of the two prizes which 
some one had offered to the two students 
who passed the best entrance examination t.o 
Columbia College. Twenty thousand school
boys entered this competition, but you ng 
Hewitt secu red one of the prizes, which was 
enough money to pay his tuition fees through 
college. He paid his other expenses by tutor
ing fellow students, also by winning several 
Greek prizes and all the prizes in mathe
matics offered during his course. Such was 
his ambition and devotion to study, that when 
in 1842  he graduated at the head of his 
class, he was obliged to pause; for his gen
eral health, and particularly his eyes, had 
been greatly injured by the confining work. 
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Buildings. Another fact which argued much for Mr. 
Hewitt's ability as a manager is  that the firm never 
had any trouble with its employes, though at times 
they employed as many as five thousand men. There 
was occasional dissatisfaction among the workmen, 
but their grievances were immediately taken to Mr. 
Hewitt, who always dealt fairly ,'with them. The 
works were never closed, and wages were regularly 
pai d,  even though the business was sometimes carried 
on at a loss. 

Mr. Hewitt made a specialty of the making of steel, 
and, as in everything he undertook, soon became the 
foremost expert on this subject in· the United States. 
During the civil war he went' to England to study the 
manufacture of gun·barrel iron, which he suppl ied to 
the United States government at a loss to his firm. 
The Martin·Siemens, or open·hearth, process of mak
ing steel was introduced into this country largely 
through his efforts. At the Paris Exposition in 1867  
h e  w a s  o n e  of the United States Commissioners, and 
made a special study of the iron and steel exhibits. 
In 1876 he was president of the American Institute of 
Mining Engineers, and won great prominence at home 
and abroad by an address on "A Century of Mining 
and Metallurgy in the United States." In 1889 he was 
again elected president of the Institute, and in the 
following year they presented to him the Bessemer 
gold medal for his services i n  promoting metallurgical 
science. 

In 1843 Mr. Hewitt was appointed acting 
professor of mathematics at Columbia, and 
saved enough from his salary to enable him 
to visit Europe in the following year. Orr 
this trip he was accompanied by his friend, 
Edward Cooper, son of Peter Cooper, the 
philanthropist, whose daughter he later 
married. The return voyage was marked by 
an incident which, as Mr. Hewitt himself 
says, had much to do with his' future, and 
was, in fact, the turning point of his l ife. 
The ship on which they embarked from Leg
horn was buffeted by a number of violent 
storms, and finally sprung a leak when about 
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73 
deliver an impromptu address in which the facts were 
assembled logically and in order, leading up to a 
final conclusion which was as convincing as if the re
sult of long stu dy. While Mayor of New York city, 
Mr. Hewitt, in one of his annual messages, urged the 
improvement of the city's rapid transit system and 
recommended municipal ownership.  Though his sug
gestions were not heeded at the time, he continued 
actively to promote the cause, and it was largely 
through his efforts that the present improvements 
were undertaken. In consideration of these services 
the New York Chamber of Commerce recently pre
sented him with a gol d  medal . 

Mr. Hewitt married Sarah A. Cooper, Peter Cooper's 
only daughter, in 1855 .  Six children were born to 
them: Peter Cooper Hewitt, Edward R. Hewitt, 
Erskine Hewitt, Sarah Cooper Hewitt, Eleanor G. 
Hewitt, and Mrs.  Amy B. Green. Peter Cooper Hewitt, 
the eldest son, is best known to our readers as the in
ventor of an electric mercury vapor lamp for which 
he obtained a large number of patents. He has also 
recently invented a static converter, which is very 
simple and economical . 

Those who knew Mr. Hewitt in his private life were 
greatly attracted by his animated conversation an(t 
his sense of humor. He made a wonderful impres
sion on everyone with whom he came in contact. His 
sterl ing qualities, personal and soci al, found fitting 
expressiCl'n in Richard Watson Gilder's poem read at the 

funeral of Mr. Hewitt: 
"Mourn for his death, but for his life rejoice, 

Who was the city's heart, the city's voice. 
Dauntless in youth, impetuous in age, 
Keen in debate, in civic counsel sage. 
Tal ents and wealth to him were but a trust 
To l ift his hapless brother from the dust. 
Because he followed truth, he led all men, 
Through years and virtues, the great citizen. 
By being great he made the city great; 
Serving the city he upheld the State. 
So shal l the city win a purer fame, 
Led by the living splendor of his name." 

....... 
THE RECENT BERLINER TRANSMITTER 

PATENT DECISION. 
The second Berliner telephone transmitter 

patent, No. 4 63,569 , dated November 1 7, 1891,  
which was hel d  to be invalid some time ago 
by Judge Brown in the United States Dis
trict Court, was on appeal to the United 
States Cou rt of Appeals declared valid as to 
metallic electrodes by this court on January 
16 last. The case was that of the American 

'
Bell Telephone Company against the National 
Telephone Manufacturing Company and others 
for the infringement of the patent. 

The opinion was written by Judge Colt and 
was concurred in by Judges Putnam and Ald
rich. It holds that Berliner was not entitled 
either to the credit of the advantages to be 
derived from the employment of a: carbon 
electrode in telephone transmitters or to the 
di scovery of microphonic action; that the 
former was discovered hy Edison, and that 
Prof. Hughes is entitled to the credit of the 
latter di scovery, which is the principle util
ized in every practical battery transmitter, 
and that Prof. Hughes embodied his discovery 
in an instrument which he was the first to 
term a microphone. 

The Court further found that Edison's dis
twenty miles off Cape May. The crew and 
passengers worked the pumps until it  was 
evident that further efforts to save the ship 
were useless, when they took to the boats. 

13x-Mayor of New York. Ex-President of the American Institute of 
Mining Engineers. 

covery of the carbon el ectrode and Hughes' 
discovery of microphonic action solved the 

After 
drifting about twelve hours and suffering greatly from 
wintry weather, they were picked up by a vessel bound 
for New York City. In speaking of this experience 
some years ago, Mr. Hewitt said, "It taught me for 
the first time that I could stand in the face of death 
without fear and without fiinching. It taught me an
other thing-that my l ife, which had been miraculous
ly rescued, belonged not to me, and from that hour I 
gave it to the work which from that time has been in 
my thoughts-the welfare of my fellow citize.I18. F.or 
thirty years I have never turned aside from that 
task. The task which I had set for mysel f was to 
contribute, . as far as I COUld, to the employment of 
men, so that they could help themselves and not be 
made the subjects of pu',lic charity. Self-help is  a 
remedy for all the evils of which men complain." 

In 1845 Mr. Hewitt completed the study of law 
which he began while professor at Col umbia, and was 
admitted to the bar. Shortly afterward he was per
suaded by Peter Cooper to give up his legal ambitions 
and go into business with Edward Cooper. Peter 
Cooper gave the young men charge of a small' roll ing 
mill  in Trenton. With characteristic thoroughness 
Mr. Hewitt immediately made careful study of the 
iron market, and built up the financial success of the 
works. This firm was the first to manufacture iron 
61rders and supports for bridges and for fireproof 

Appreciating the value of learning, his efforts in 
behalf of education were particularly marked.  He took 
an active part i n  the management of Cooper Institute 
from the year of its establishment, and contributed 
largely to its support. As secretary of the Board of 
Trustees he devoted much valuable time to the regula
tion of its educational and financial conditions. The 
United States Geological Survey also owes its exi st
ence largely to his efforts while in the House of Rep
resentatives. 

Mr. Hewitt first became active in 'politics by assist
ing in the reorganization of Tammany Hall after the 
overthrow of the Tweed ring. He served in Congress 
from the year 1874  to 1 878, and again from 1880 to 
1886, when he was elected Mayor of New York city. 
I n  this office, as a fearless champion of justice he 
made enemies, as all strong men will, and was not 
chosen for a second term by Tammany, but polled a 
large vote at the next election on an independent 
ticket. His political ca'reer was characterized by a 
quickness ,of perception and a readiness of speech 
that always served him in, good stead in public ad
dresses. Whatever he had to say was said positively 
and decisively, carrying conviction to his hearers. He 
was never ata loss for a word. His extemporaneou s 
speeches had the smoothness of written lectures. His 
keen insight enabled him to immediately gra1iP the 
details of the most complex subject, so that he could 

problem of a variable,resistance transmitter, 
whereby speech may be transmitted long distances; 
and that both these discoveries were embodied in the 
defendants' transmitters. 

The Court further found that claims 1 and 2 of the 
Berl iner patent in suit, although upon their face open 
to the objection of excessive breadth, may be sus
tained when read in connection with the specification, 
provided they are l imited to metallic electrodes, but 
that when so limited the defendants' transmitters do 
not infringe. 

For these reasons the Court held that the decree 
of the Circuit Court must be affirmed on the ground 
of non-infringement. 

Under this decision, as heretofore since Judge 
Brown's decision, the free use of variable-resistance 
carbon transmitters may be continued. 

.1.'. 
A series of experiments was recently carried out at 

the Altenburg colliery, near Saarbrucken, Germany, 
with lime, tar, and carbolineum to determine the re
spective value thereof as preservatives of mine timber 
against rot. Lime was found to be of the least value,  
while coal tar,  although insuring perfect preservation 
of the surface of the timber, failed to protect the in
terior, which in every instance was found to be seri
ously at.tacked by rot. Carbol ineum, however, gave ex
cellent. resul ts, provided the timber coated had been 
previously barked and well dried. 
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Loadwg the Six lOi-Pound Bags of Powder Into the Breech. Twenty Men Ramming Home the 2,400-Pound Projectile. 

Instantaneous Pbotograph of the Discharge. 

Muzzle 01 the 16-lnch Gun, With Sergeant Inside. The Breech MeChanism, Open. 

Total h:nglh, 4B.7 fed: \\·(ll.�ht. 1.'30 tOIl�; wei�ht of projectile. 2.4UO pOllll\lt); II1I1I';Zll� VeluClty, 2,:-WO feet per 8cconu; UHll.Z!C ellel'gy, 8b1OOO fuut t()II�. 

The Gun on Its Test Carriage. 

TEST OF THE lS·INCH ABMY GUN AT SANDY HOOX. 

JANUARY 3r, 1903. 
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TEST OF THE NEW I6·INCH GUlf 
Not since the Armstrongs made the i r  :nemorable 

test with the 16 .25-inch gun, built  by them for the 
British navy, has there been a trial of heavy ordnance 
to compare in spectacular interest with the test of the 
new United States army 16-inch gun,. which was suc
cessfully carried out on Saturday, the 17th inst . ,  at the 
Sandy Hook proving ground. We use the word spec
tacular advif'edly ; for, although the construction of 
modern ordnance is a matter of the coldest kind of 
calculation, and the gentlemen who design the guns 
have a wholesome horror of sensationalism, the 
achievements of these, the most potent engines of de
struction known in modern life, will  always in the 
public mind be estimated from the sensational stand
point. 

From the accompanying table it will be seen that 
the great Armstrong gun is of slightly greate r  cali
ber ;  yet the reader must beware or making hasty de
ductions from this fact, and supposing that it is, there
fore, a more powerful piece. Diameter of bore is but 
one of many elements that go to determine the energy 
of a gun .  The strength of the gun steel, quality of 
powder, weight of projectile,  muzzle velocity, each of 
them has its say in the matter of the ultimate power 
of the gun ; and for these reasons the new army gun 
is a vastly more powerful weapon than its Armstrong 
prototype. 

Comparing the two guns, then, we find that the new 
weapon is 6 feet 
longer over all, 191j� 
tons heavier ; that 
its projecti l e  i s  
600  pounds heavier ; 
that because of the 
better quality of 
powder that has 
be e n developed 
during the inter
vening fifteen years 
since the Arm
strong gUll was 

. 
built, the 16-inl:h 
gun requires only 
640 as against 960 
pounds of powder 
for a full charge, 
but that with this 
smaller charge the 
heavier projectile 
is  propelled with 
a velocity greater 
by 219 feet per 
second, giving a 
muzzle e n  e r g  y 
greater by 3 3 ,6 1 0  
foot tons. The di
rect test, however, 
of the relative ef
fidency of the two 
guns is the amount 
of energy developed 
per ton-weight of . 
the gun itself, and 
this for the Arm
strong gun of 188 7  
is 49 2 foot-tons, 
and for the United 
States 16-inch gun 
677 foot-tons. As 
the 16·inch gun 
was designed sev-
eral years ago, we give for purposes of comparison 
the data of a 12-inch modern high-velocity gun built 
by Krupp, with a velocity that briugs the energy above 
that of the Armstrong gun of double the weight. 
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Armstrong .. 16.25 435 110.5 1800 960 burning 2087 54,3'JO 492 
cocoa, 

U.S Army. 16 49.7 130 2400 640 
Nitro-

Cellulose 2306 
Smokel's8 

88,000 677 

Nitro-
Krupp ..... 12 50 57.6 *;716 3:14 Cellulose '3330 59,�80 1029 

Smokel's8 

• In this comparison it mnst be remembered that the velocity falls off 
m!lch more rapi�ly in the IightRr .shell; BO that lhe .� remaining velociticE- " . 
\"I1 be proportl'mately greater In tbe 2400-pound projectile tban in the case of the otber two. 

The test of Saturday served in every particular to 
establish the accuracy of the calcl.'ations on which 
the construction of the gun was based . Army gun con
struction has been eminently successfu, from the very 
first ; and while the ordnance experts had no doubt 
as to the behavior of the gun under trial, there was, as 
Gen . Crozier, Chief of the Ordnance Bureau, stated 
before the gun was fired, a certain ineasur� of uncer
tainty introduced, because of the very size of the gun 
and the unprecedentedly large charge of powder that 
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was to be fired . Smokeless powder has shown at 
times in all countries a somewhat erratic action, 
and the GeI!eral, with a characteristic candor, did not 
hesitate to state that chamber pressures might arise, 
when the gun was fired, greater than the piece could 
stand. Hence, at  his suggestion, the guests retired to 
a distance commensurate with their sense of disastrous 
possibilities, even that war-worn veteran, Gen. Chaffee, 
not disdaining to take cover behind a neighboring 
heavy gun. I n  the process of loading, a 2,400-pound 
shell was brought up to the breech oli a trul:k and 
rammed home by the united efforts of some twen.ty 
men on the rammer, fetching up in the lands with a 
"chug" that made even the 130-ton mass trembl e. The 
powder was then loaded into the breech in six can
vas bags, each carrying about 107  pounds, the last bag 
having in its center several pounds of fine-grained, 
quick-igniting powder, to make sure of the ignition 
of the charge. It shoul d  be mentioned here that a 
special bed of concrete 10 feet deep, 12 feet wide and 
30 feet in length had been prepared for the reception 
of the gun, and the mount used in testing the 18-inch 
Gathmann gun, which lay alongside, wa" bolted to this 
platform, and proved equal to its [l(;;avy duty. Al
though calculation has been made as a mere matter 
of interest of the maximum range of the gun at an 
elevation of over 40 degrees, no attempt was made to 
throw a shell  to the estima,ted distance of 21 miles. 
As a matter of fact, the elevation was only about 1% 

THE" GRASSlIOPPER" ELEVATOR READY FOR USE. 

degrees for the first two, and 4 or 5 degrees for the 
third round. From the spectacular point of view, the 
discharge must have been disappointing to those who 
were looking for sensations. The report 

'
Iacked the 

sharpness and angry snap of an 8-inch or 10-inch 
piece, and the concussion was of the mil dest. The 
rush of flame extended perhaps for 100 feet in front 
of the gun, and the smoke of the ignition charge of 
black powder mushroomed out and drifted lazi ly away 
to the westward. The shell . struck a few thousand 
yards out to sea, throwing a vast column of spray 
heavenward and ricocheted, twice, sharply to the right 
before sinkbg below the waves. The first charge cO'n
sisted of 550 pounds of powder, which gave a powder 
chamber pressure of 25 ,000 pounds to the square inch, 
and a muzzle velocity of 2,003 feet per second. The 
second charge of 6 40 pounds raised the chamber pressure 
to 38,000 pounds and the muzzle velocity to 2 ,306 feet 
per second. The third shot, because of the elevation 
of the gun, passed clear of the velocity screens and no 
velocity was taken. In his address before the firing 
of the gun, Gen. Crozier stated that t�e calculated 
pressure of the maximum charge was 38,000 pounds, 
and the maximum velocity 2,300 feet per second ; 
so that, conSidering the unprecedentedly large charge 
of powder employed, the results were remarkably close 
to' the estimate. 

In connection with the flring of the 16-inch gun the 
party of visitors was treated to a display of high
angle firing from a 7·inch mortar. On account of the 

75 
low muzzle velocity, it was possibl e for the eye to 
fol low the mortar she l l  in its sl(yward flight, and i t  
could b e  heard singing its weird noLe l o n g  after it  be
come invisible.  The shots fired from this gun rose 
to a height of two miles before dropping into the sea. 
Owing to the low temperature of the atmosphere, the 
course of the shell was marked by a fine streal, of 
what lool{ed like mist, caused by the condensation of 
the moisturi! in the air by the rapid passage of thc 
shell .  The second shot fired from the mortar was 
one of the new torpedo shells containing 120 llOUluls 
of the deadly high explosive maxi mite. Although 
on test this explosive has proved to be insensitive 
to shocl{, ttJ.e guests were recommended to drop be
hind the bomb-proofs, since accidental detonation 
within the gun would have thrown the scattered frag
ments with high velol:ity in every direction. As it was, 
the shell drollped about two miles away, but owing to 
the failure of the delayed-action fuse, it did not de
tonate. We take this ollllortunity of acknowledging 
the courtesy of Maj. Rogers Birnie, Maj . Charles S.  
Smith, and Col . J. P. Farl ey, extended on many oc
casions during the construction of the gun and in the 
recent Sandy Hook tests. 

------------�.�, .. --.. -------------
A NEW DERRICK OR "GRASSHOPPER" ELEVATOR FOR 

UNLOADING GRAIN FROM VESSELS. 

The qUestion of facilitating the transshipmcnt of 
grain from the 
hold of a transat
I a n t  i c freighter 
into lighters in the 
docks has resolv
ed itself into one 
of the most im
portant engineer
ing problems of 
to-day, especially 
when the immens
ity of the traffic is 
recollected. There 
are several meth
ods for the ac
compl ishment cof 
this work in exist
ence, but in nearl y 
every instance the 
initial cost of the 
p I a n t ,  together 
with the heavy 
expense involved 
i n i t s mainte
na n c e,  militates 
against its wide· 
spread use. 

A n important 
development has 
been made by the 
introduction of the 
"grasshopper," or, 
as it is techni
cally called, the 
del' r i c  k elevator 
now in use by the 
London Grain Ele
vator Company at 
the London doel,s. 
This machine, al
though it possesses 
a somewhat l:om
p I e  x appearance, 

as may be gathered by reference to our i l lustrations, 
is in reality in its working arrangements sim
plicity itself. It has been specially designed for 
transshipping the corn from the holds of the largest 
types of American l iners engaged in the grain trade, 
such 'as the "Minn�haha" and her sister ships of the 
Atlantie Transport Line, into l i ghters, for conveyance 
to other coasting vessels or warehouses. It is the 
j oint invention of Mr. A.  S.  Will iams, of the Atlantic 
Transport Steamship Company, Capt. W. K. Browne 
( manager) and Mr. A. H.  Mitchell  ( engineer ) of the 
latter company, and the experimental elevator of this 
type, which has been submitted to prolonged and ex
acting tests , was special l y  bu ilt by M.essrs. Spencer 
& Co. , Ltd., the well-Imown JoJngl ish granary engineer!:; 
of Mel ksham ( Wilts). to whose courtesy we are in
debted for permission to reproduce the i l l ustrations to 
this article. 

This derricl ,  elevator consists essential l y  of four 
parts, vi?.: ( 1 )  the pontoon; (2) the traveling car, 
containing the engines of the various driving motions ; 
( 3 )  the structure supports, shear legs, l attice girders ; 
and ( .4 )  the trunk whkh is l owered into the grain in 
the vessel's .hold .  

The pontoon is buil t  of steel,  ana measures 7 5  feet 
in length by 24 feet beam ancl 8 feet draft. I t  is 
perfectly square at the bow. to enable it to be brought 
close up to a vessel 's side and to remain there. The 
steel deck is specially constructed of braced steel gird· 
ers, to afford a secure and rigid bed to the rails which 
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are laid upon it ,  extending from bow to stern, and 
upon which travels the trolley actuating the elevator 
itself. The rails are laid at a 7--foot gage. In the 
stern are placed two boilers of the vertical type,  one 
only being requisite to supply the steam for the en
gines, the second boiler being held in reserve. The 
coal bunkers are placed amidships. If necessary, the 
pontoon with its elevator can be made to travel from 
one point to another under its own steam, the pontoon 
being provided for this purpose with a small marine 
engine driving twin propellers. The remaining space 
in the hold contains a quantity of ballast to insure 
stability. 

The car or trolley is a massive construction of steel 
girders about 17 feet in length by 9 feet wide, sup
ported upon six pairs of steel wheels. I t  has a travel 
along the deck of approximately 3 6  feet and is pro
pelled backward and forward by means of a pair of 
steel wire ropes, which are fastened at each end of the 
pontoon and to barrels on the trolley. These drums 
are driven by steel worm gearing and friction clutches. 
The engine, which is in the center of the trolley, is of 
the twin-cylinder vertical type, developing 3 0  horse 
power on the brake. Steam is supplied to the engine 
from the boiler placed in the stern of the pontoon, 
through special flexible piping, the connection being 
made to the center of a large revolving drum, which 
has special steam glands and stuffing boxes so arranged 
that as the trolley moves in either direction, the piping 
is automatically coiled or uncoiled on the drum, which 
is driven by spur gearing from the crank shaft of the 
engine. Upon trunnions near the forepart of the 
trolley the large lattice girder is carried,  and running 
through these trunnions is the main shaft for driving 
the conveyor and elevator gearing. In front of this is 
the gearing for raising and lowering the main jib and 
also the gearing for lifting the elevator trunk to a 
vertical position. A foot plate is provided behind the 
engine, and all the various clutches and winding gears 
are worked by levers from here; and by means of an 
interlocking system the engineer in charge of the ap
paratus has complete control over each and every move
ment, and any possible combination of the various mo
tions can be worked instantaneously and with perfect 
safety. The trolley is  protected from the weather by 
a steel covering which has been removed for the pur
pose of our illustrations. 

The structural supports consist of a lattice steel 
girder back leg, and two pitch pine shear legs in the 
bow, one on either side. The back leg is about 50 feet 
in height when raised, built up of steel angles and flats, 
and both this and the front shear legs are connected 
together at the top by a massive steel pin and collars. 
The back leg being hinged to the trolley and the front 
legs on the deck of the pontoon, all these parts have 
an easy action and can be raised to any angle,  while 
i t  also allows perfect freedom of movement of the 
trolley backward and forward along the deck. 

Our first illustration shows the elevator "housed" 
or closed up ready for transit to any desired destina
tion. 

About a third of the way from the top of the back 
leg is hin�ed the main jib, which fulfills the purpose 
of supporting the trunk of the elevator at its outer 
end. Along the upper surface of the jib travels an 
endless band, upon which the grain after its extraction 
from the hold is carried on its way to the lighter lying 
beside the pontoon. Upon the other side of the main 
girder, and just below the main jib, is a steel canti
lever, projecting over the stern of the pontoon, and 
at its other end are two l ong shoots at a declined 
angle. Along the upper surface on this cantilever an 
endless conveying belt is fixed ,  terminating at the 
spouts through which the corn is discharged into 
lighters moored on either side of the pontoon. At the 
fork of these spouts valves are fltted,  so that the flow 
of the grain can be regulated and discharged through 
either, or both, of the spouts, as may be desired .  

The elevator trunk, which i s  lowered into the ship's 
hold,  is built up of steel angles braced together and 
covered with steel sheeting. There are double chain 
wheels in the head of the trunk, with specially con
structed steel chains, eacp. of about 28 tons strength, 
to which are attached steel buckets. The l atter are 
of a very ingenious desigIl, being arranged upon the 
Spencer system. The feature of this equipment is that 
the buckets are fixed quite close together-not with a 
short interval between each, as is the general prin· 
ciple of such construction-and so . built that the back 
of one bucket acts as the shoot for the grain in the 
next bucket. The advantage of this system is that 
when the buckets travel over the head,  a steady, con
tinuous flow of grain is obtained ; the speed of the 
chains is moderate; and the vibration is reduced to 
a mInImum. The grain as it is' discharged out of the 
buckets at the head of the elevator trunk falls through 
a telescopic shoot connecting the latter with the travel
ing band conveyor supported by the main jib already 
described.  The trunk has a vertical rallge of 18  feet. 
rising and fal ling i n  a vertical slot by means of w i re 
ropes connected up to the win ding gears on the trol
ley, the fulcrum being the crown of the back and froot 
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shear l egs, as may be seer.. from our illustration. When 
at the maximum height the head of the elevator is 90 
feet above the water level . The total length of the 
elevator trunk being 53 feet, this gives a clear height 
of about 40 feet between the water and the bottom 
end of the elevator, thus allowing it to be carried 
over the coamings of any ship even when lightened.  

A very comprehensive idea of the range of action 
of the elevator in this connection . may be gathered 
from the fact that in one test it was lifted over the 
hulwarks of a ship 30 feet 6 inches above the water, 
lowered into the hold to a depth of 43  feet, and set 
to work in seven minutes, the grain actually being 
dis charged into ligJ;1ters alongside within that time. 

Our first illustration will show how compactly the 
vessel is housed when not in use. The trunk is lying 
flat upon the deck, and the delivering shoots are folded 
in, so as not to project over the sides of the pontoon. 
To raise the trunk, the wire ropes connecting the head 
of the trunk with the apex of the shear legs are hauled 
in, the trolley simultaneously moving toward the front 
of the pontoon, the result of such combined action being 
that the head of the trunk is lifted off the deck and 
is raised until  the bottom end swings freely through the 
front shear legs. The pOSition of the latter when the 
elevator is housed is at an angle of approximately 3 5  
degrees to the deck, b u t  when raised a s  in o u r  second 
illustration, they are nearly vertical . As the machine 
is swung into working position, the other parts of the 
apparatus open out slowly, and the shoots extend out
ward, so that the open ends are well over the hold of 
the barge to be loaded with grain. 

To bring the elevator into action, the main j ib i s  
hauled i n ,  while a t  the same time t h e  end of the jib 
moving in the slot in the side of the trunk travels to 
the lowest extremity of the slot, with the result that 
the trunk is raised to a considerable height in the 
air, and rests in vertical position in front of the shear 
legs. The pontoon is then brought bow against the 
grain vessel's side-its square nose gives it a good 
purchase against the ship's hull,  to supply rigidity
and the trunk being above the deck is lowered, by 
letting down the main jib, into the hold of the vessel 
in the manner illustrated in the third photograph, 
where, by the way, the elevator is shown in use, the 
wheat being delivered from one spout into a lighter 
lying alongside the pontoon. 

The maximum capacity of the elevator at present in 
use at the ' London Docks is 150 tons per hour, and in 
actual work an average of 1 3 6  tons per hour over a 
period of six hours has been attained. This latter 
speed of course includes trimming in the ship's pold. 
Naturally the rate of discharging decreases when the 
elevator has automatically descended to the bottom of 
the ship, owing to the hole that is caused by the with
drawal of grain immediately below the trunk ; but 
when the elevator is descending through the bulk of 
grain, a speed of 150  tons per hour is easily main
tained. Hand trimming is not sufficiently rapid to en
able the machine to continue working at its maxi
mum capacity, but Messrs . Spencer have devised an 
electric plow, which feeds the trunk adequately to en
able the fuilest delivery speed to be continued. 

From our ill ustration of the derrick elevator in posi
tion ready for use it might be presumed ,  that it is both 
weighty and topheavy, but such is not the case. Its 
total weight is only, 30 tons, wh,ile it is so carefully 
balanced that even when the jib and trunk are lifted 
to their maximum height, the center of gravity is 
only 25  feet above the deck of the pontoon. Even 
when in the position shown in our second illustration, 
it may be moved from one point to another without any 
apprehension being entertained as to its safety. This 
careful balancing may be realized by comparing our 
first two p.hotographs. In the "housed" ' position the 
pontoon is a little down at the stern, while when the 
elevator is raised, the pontoon is down at the bow to 
approximately the same extent. The derrick el evator, 
which was only constructed for experimental purposes, 
has proved so successful, and possesses so many advan
tages over the other systems at present used for un
loading grain, that additional elevators of this type 
and of larger capacity are to be constructed immed
iately. 

• 1 . ,  • 

THE HEAVENS IN FEBRUAR'Y . 
BY HENRY N ORRIS RUfI;SIlLL, PH .D.  

There are many nights at this season of the year 
which, though perhaps the most bril liantly clear that 
we ever have, are practical ly useless for most astro
nomical purposes. They are usually marked by a sud
den fall  in temperature and a high wind, and may 
al ways be distinguished at a glance by the conspicu
ous and violent twinkl ing of the stars. One look 
through a telescope on such a night shows what inter
feres with observations . The image of a bright star is 
enlarged into a blurred and unsteady mass. which 
eannot be brought to a sharp focus. With a largel' 
object-the moon, for Instance-the whole area is 
seen to be "boil lng"-that is ,  trembling like a lan d
seape seen across a broad stretch of hot ground on a 
summer day-and all but the coarsest details are in-
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visible. In such weather few observations can be 
made with profit except those of comets and nebulre, 
which have no sharp outlines, but, being faint, are best 
seen on clear nights. 

The explanation of this "bad seeing" is easy to 
understand. Every one knows that atmospheric air 
refracts the light which passes through it just as all 
other transparent bodies do, though in a relatively 
small degree. The refractive power of air depends 
u pon its density, which is never quite uniform through 
any considerable region of our atmosphere, and is 
farthest from being so on just such nights as we 
have described, when different layers of air, unequally 
cooled, are mixed together by the wind. 

The rays of light, proceeding from any given star, 
which reach different parts of the object-glass of a 
telescope, having passed through portions of air of 
somewhat different density, will  be refracted in slightly 
different directions. Consequently they cannot all  be 
brought to one sharp focus; and, as the wind carries 
new streaks of denser or rarer air across the line of 
sight, the blurred image will dance about and change 
its form. 

The twinkling of the stars, as viewed by the naked 
eye, is due to the same cause. 

An interesting confirmation of this theory may be 
obtained by viewing a screen illuminated by the light 
of Sirius, in the way described in the last article of 
this series. When one's eyes are sufficiently accus
tomed to the darkness, it is easy to see-at least on 
a night whe� there is much twinkling-that the star's 
light is not uniform, but that the screen is crossed by 
vague flickering alternations of light and shade, which 
are usually in rapid motion. These are "shadows" 
of the regions of varying density in the air. They move 
fastest on windy nights, and on calm nights when the 
all' is steady they almost disappear. 

It should be remarked that it was predicted by 
Prof. Young that a screen illuminated by a twinkling 
star would show such a phenomenon, many years be
fore the writer succeeded in observing it. 

Similar flickerlngs can be observed in the light 01 a 
few other stars, but with great difficulty on account of 
their faintness. It is highly probable that the "shadow 
bands" seen just before and after total eclipses of the 
sun are phenomena of the same character. 

Another observation of some interest, that can be 
made while studying starlight in this way, is the com
parison of a red and a white star. Alpha and Beta 
Orionls are well suited for the purpose. I t  will be 
found that the illumination of the screen produced by 
Alpha Orionis is very much fainter than that due to 
Beta, although the former Is now the brighter of the 
two to direct vision. The reason for this is that, in 
the case of very faint light, the eye is  sensitive to the 
green part of the spectrum alone. 

We need not linger long over the description of the 
constellations. At 9 P. M. on February 1 5  Sirius is 
almost due south. Above him are Procyon and Castor 
and Pollux, the last near the zenith. Canopus can be 
seen on the horizon below Sirius from points south of 
Washington. 

Orion, Taurus, and Auriga lie to the west of the 
meridian, Eridanus and Pisces in the southwestern 
sky, and Perseus, Aries,  and Andromeda in the west 
and northwest. 

Leo is the only conspicuous group in the east, though 
most of Hydra and part of Virgo have risen. Ursa 
Major is high in the northeast, Cassiopeia on a level 
with the pole in the northwest, and Cepheus and Draco 
low in the north. 

THE PLANETS. 

Mercury is in conjunction with the sun on the 2d,  
and becomes a morning star, in which capacity he may 
be well seen toward the end of the month. On the 
27th he is at his greatest elongation, and rises about 
an hour earlier than the sun. 

Venus is evening star in Aquarius, and is becoming 
increasingly conspicuous. At the end of the month she 
sets almost two hours after sunset. 

Mars is in Virgo, and is rapidly brightening as he 
approaches opposition. He rises at about 10 o'clock 
on the 15th. 

Jupiter is in conjunction with the sun on the 19th, 
and is consequently invisible. 

Saturn is morning star, having passed conjunction 
last month. He rises two hours before the sun on the 
28th. 

Uranus is also morning star, and rises about 4 A. M. 
on the 15th. 

Neptune is evening star in Gemini . 
THE MOON. 

First quarter occurs at 5 A. M. on the 5th, full 
moon at 8 P. M. r, t1 the 1 1th.  last quarter at 1 A. M. on 
the 19th, and new moon at 5 A. M. on the 27th. The 
moon is nearer. ( us on the 1 0th, and most remote on the 
22d.  She is in conjunction with Neptune on the 8th, 
Mars on the 1 5th. Uranus on the 21 st. Saturn and Mer
cury on tl1 � 24th, Jupiter on the 26th, and Venus on 
t h e m orn ing of March 1 .  None of these conjullcti(}nR 
are close. 

London, January 1 ,  1ge3.  

© 1903 SCIENTIFIC AMERICAN, INC.



]ANCARY 3 1 ,  l Slo3. 

Qt -O'J;J;�\lV-O'ltd�nc�+ 
==-==--==== 

COU1l)arls0 1l of' A r nlored ( � r ll i fi!ierf!i. 

To the Editor of the SC I E :> TU' I C  AM E B lCAN : 

In comparing the United States navy, ship for ship, 
with those of other powers, I have been greatly im
pressed with the superiority of the American design 
over that produeed by foreign rivals,  until coming 
to the semi-armored or heavy proteded cruiser type ; 
here, on a smaller  displacement we have been tar 
outdone by several foreign designers, notably the Arm
st rongs . To substantiate my argument, let us com
pare, paint for point, the cruisers "Charleston" Q� 
Ollr own navy, and the "Esmeralda" of the Chilean 
navy. In the first place, the "EsmeralUa" has been 
in c :)lhrr.;"sion for six years, while the "Charleston" 
hal; not as yet been launched ; so one would natural ly  
look for  a marked improvement i n  the design of the 
latter. Such,  however, is  not  the case. 

In you r issue of December 22, 1 9 00,  there appeared 
a tabular eomparison of the "Charleston" and the 
English " Monmouth,"  which,  when summed up,  shows 
no marked superiority on either side.  Instead of using 
the " Monmouth" as a basis  of comparison ( English 
ships being notably under-gunned ) let us take the 
"Esmeralda," and we have the following results : 

Length on lo�d waterline 

Beam, extreme 
Dr"n 

ni�pla{'pnwnt 

Coal supply J l I o r ! l
,
utl 

I maXUllml1 
Rpl't'd 
COl l lpicl l lCl l t  

Date of completion 

H Charlestol l . "  

424 feet 

66 feet 

23 feet 6 i nches 
9,;-OJ tons 

fj;;O tOllS 
1,5 0 tOllS 

22 knotl' 

564 

t HUD 
l'IWTF.CTION. 

• •  ( � harll'l:5ton.  

4-illch bel t  19i fel'! lOl l!! by i% feet wide 

2}4-i i lch deck protcctbn to vi tals 

:!�i l � ( 'h bulkhcadf< 
V pper and l owl'l' cUisemate armor -l illcht,� 
4-i l lch protrctioll to f)·inch ,!!tl t iH  
Con nillg tower and l'5hicldH j i l !dll�s 

3-inch hobt8 
4-im'h �igl1al tower 

Fourteen (j·inch 

Eighteen 3-i ncb 

Twcln� a-pounder 

'l'wel n� I-pOllTlUer 

rrwu 3-inch field gum.: 
Two Gatling'S 

Eight Col ts of O.:}() 
'l'orpedo tubes, l I i t  
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� .  Esmerulua." 

4:Jr. fpet 

5.1 feet 
20 feet ;) inches 

7.(0) tOllS 

n;iO tons 
] ,8�jO tOllS 

23.05 knots 

500 

H Esmera Ida.  " 

Ii-illeh belt :;')0 by 7 
2-inch deck 

(i-inch lmlkhf'ads 

4\1!-i llCh _hieluB 

4}�-illch hoh4t:; 

rr wo 8-inch 

Sixteen 6-illCh 

Ei�ht 3-il lch 

?\ ine 6-pouuuers 
Two 3-poumlers 

Eight Maxims 

2 bubmer�ed 

1 above water 

From this table the immense superiority of the 
"Esmeralda" is  at once apparent, for on a displacement 
of 7,OUO tons, which is  2,700  tons less than that of the 
"Charles ton," the Armstrongs, of Newcastle-on-Tyne, 
England,  have produced a vessel of greater speetl, 
better protected, and far heavier armament. The 
same is true, as pointed out by the Sl'lJ<: :> Tl F I C  A .II E B I 

CAN of September 2 ,  1899 ,  in  regard to the : ' Denver" 
and "New Orleans" classes. 

Besides othe r consi derations, the important fact 
must be uorne in mind that several years after com
pletion the "Esmeralda" made a sea speed of over 21 
knots, and that easily ; whereas, there is the possi bility 
that the "Charl eston" may not make her contract 
speed of 22 knots. 

Tn addition to her regular armament, the "Esmer
alda" carries three torpedo tubes, two of which are 
su umerged, while  the "Charleston" has none, and 
j u dging from the accounts of the German-American 
war game now being played in  England and reported 
in you r valuable S I - I' I 'LE�m:>T.  the torpedo would play 
a very important part in a modern naval engage
ment. 

While the coal supply of the "Charleston" is greater 
by 150 tons tbtn th'lt of the " Esmeral da," yet this 
sl ight difference does not eom pensate for the 2,700 
tons greater displacemeet of the former, 

Apropos of the above discussion, an expression of 
opinion in your columns as to whether American de
si gners are keeping pace with thei r foreign competi
tors would be greatly appreciated by several of your 
readers of my acquaintance. 

D A :> n;L M. COI" I" I ;'> . .III .  

New Yc.rl' city,  January 5 ,  1 9 03 .  
[At  the  t ime of her launch the "Esmeralda" was 

the most powerfully armored cruiser, for her (l isplace
ment, afloat, and she undoubtedly shows up well in 
comparison with our own new "Charleston ."  But it 
m ust be remembered that the 6-inch guns of the 
"Ch arleston" are about 20 per cent more powerfu l 
than the older type guns of the "Esmeral da ; "  and as 
a further offset against the more numerous battei'y of 
the "Esmeralda" the American boat carries most of 
her 6-inch battery beb ind si (le  armor, whereas , tHe 
"Esmeralda" carries her guns i n  the open. l<�urther
more, her 4-inch side armor is carr ied  right up to 
the main deck. Beyond her ' wat erl ine stri p the "Es
meralda" is unarmo red . A n  exad ('olllparisoll  (,UlIllOt. 
be made until the ammunition supply,  the facil ities 
for supplying it to the guns, the nature and protection 
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of the ammunition hoists, the accommodations for the 
crew, and many other elements of design, not given in 
the table auove, are stated . We never considered 
that the "Charl eston" type was very creditable to our 
naval designers-not at least i n  the degree that the 
"ConnectiC'lIt" and " Tennessee ' are. The omission of 
under-water torpedo tubes is  to be regretted,-Eu,]  

• • • • • 
Slt0l' Prac t h' e  as VIe wed by au O l d  S u b scrib('r. 

To the Editor of the SC I !o; :> T1 F I ( '  A �n;H1 l'A:> : 
In reply to your inquiry in the SC ! f; :\ T l F l C  A � I E I{ [ ( ' A N  

eoncerning " O u r  Ol dest Subscriber : "  
When I was about five years o l d ,  fifty-three years 

age:. I uegan to be interested in the pictures in y o u r  
. paper, which w a s  taken b y  my uneIe,  Milton E . Wor
rel l ,  of the machine company of Worrell & Cal dwel l ,  
of Quincy, I I I .  I believe he informed me he sub
scribed for it  i n  1 8 4 7 , soon after i t  was founded. 
don't know how l ong he continued to do so, but he 
still  takes much pleasure i n  read ing them, although 
eighty yea rs of age . 

I commel;ced to rea d the S( , I E :> Tl F IC A �I E H I ! · .\ :>  at 
the age of eight, and became a �ubscriber fou l' y ears 
later in 1 8 5 8 ,  and continued unti l  1 8 99-forty-one 
years ; since which I have seeured it either from the 
newsdeal er of from our city l ibrary. I don't believe 
I have missed reading a single issue for fifty years. 

Besides being the most popular mechanical paper 
printed, I consi der it the best educational journal ; 
my wife, daughters, and son read it with nearly as 
much interest as I do. 

I would l ike to call your attention to the fact that 
my uncle,  mentioned above , is  in some respects a re
markable man. At the age of eighty, with hair and 
beard as white as snow, he is  the ol dest machinist in 
the employ of the great Chicago, Bu rlington & Quincy 
Rail road system , and rnns their big $10 ,000  planer 
with four cutting tools at their shops in West Burling
ton , Iowa, and has not missed a day's work from sick
ness in ten years , 

About five years ago this machine cut off three fi:tgers 
of his right hand,  and he certainly supposed this seri
ous accident would let him out of his j ob. While he 
was laid up for repairs the superintendent tried two 
younger men on his planer without satisfaction, and 
lJut him back to work as soon as possible,  

He has silfficient property to support him without 
ma nual labor, but he is discontented when idle, and 
proposes to hold his job as long as he is able to give 
the company satisfaction. 

I would explain that he and his partner, Will iam 
Caldwel l ,  started a small machine shop in Quincy,  
III . ,  about 1843,  which gradual ly  increased in size until  
the beginnin g of our  civil �val". when they employed 
nearly 7 5  worl,men and turned out  flou r mills com
pl ete from the grate bars to hopper boy. They were 
bankrupted chiefly by their rebel dehtors i n  Missouri .  

How things have changed in iron worl,s since then ! 
Now it requires about fifty different estahlishments 
to fit out a complete mill ; everyth ing has run to 
speCialties. one concern makes the boilers,  another 
the engine,  another the shafting, another the p li l leys, 
and so on-down to the pet cocks for draining the 
water pipes. 

And what a revol ution in tools aliel shop practice ! 
In those days all our lathes had timher frames. vVe 
had no planer!'> out here ; all  our flat su rfaces, such as 
engine sli des and steam valve faces, hac! to be chipped, 
filed and scraped, requiring a terrible amount of skillec\ 
manual l abor. 

Nor had we screw cutters ; all  bolts up to one inch 
being ('nt by hand, and the larger si zes i n  the lathe.  

vVe had no apprentices, simply "cubs," who started 

at $ 1 . 5 0  per week cutting screws, e'hipping castings, 

smearing finish ed worl, wi th  pitch paint and similar  

l i ght and' clean l y  labor. At the end of a year he was 

proud to be advancerl t o  the el ri l l  p ress an<l common 

bench work and fifty cents per weel, increased com

pE'nsation. Next year h e  was given plain lathe work 

at $ 4 . 5 0 ,  and i n  the fou rth year, i f  he could sld l l fnl ly  

rtm two lathes at OIlee , he was ('onsi derec! to  have 

sen'ed his t i m e  and was allowed from $7  to $� l  per 

week . Our  foreman received $ 1 0 . 5 0 ,  and he was a fine 

mechanic and a pusher. We had no adel iti onal al low

ance for overtime, and were only too glael to earn 

some extra money by worldng all  n ight or Sunday. 

But for all  thi s  w e  were a happy and contented crowel .  

There was a meat s h o p  next door, a n d  we cubs woul d 

invest five cents ( we had no nickels then ) in a pound 

of rump steak and broil it  on the end of a sharp stick 

at noon over the fire under the boi ler ; they ' were not 

so  tender, but barring a few cinders when they 

d ro]lped in the fire, their flavor seems finer to me 

now than porterhouse at home. 
In those days a "jour" machinist was sldl led i n  a l l  

t h e  science a n d  cou l d  capahl y fi l l  almost a n y  position 
i n  any shop ; hut  how d i fferent now ! I am of the opin
i on that this  sIH'f'ial t y all ll pi l'C'1' w o r l, iR w o r l{ i n g  I lw 
r u i ll of oll r  t ratll' .  

\Ve have a la rge new model ra i l ro<1el shop h (' I'(' . em
ploying about two hundred men entirely on piece work. 
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This new style possibly cheapens the cost of COllllllo n  

worl" as the laborer, who can hard ly be called a me
chanic, rushes through his pieces simply with the view 
that they will  pass inspection without regard to honest 
and earefu l finish, which shoul d  be the pride of a cap
able journeyman. 

Besides, this plan is  but poor inducement for our 
sons to en l e r  t h e  trade, where they may b e  kept at t. he 
same job all their l ives without any chance of promis
ing advancement. 

S ,  E .  WOIlIlELL, 
Hannibal ,  Mo .. January· 5, 1 9 0 3 .  

� . � .. 
'I'he )'X l.lo.doll of Star,. • 

To the Editor of the Sc n ; ;'> 'I' l l<' I C  A�ll.;t:[( 'A :> :  
In  my letter in  the S C'l E :> T I I<' H'  A�I t;I: I < ' A :\ of J u ly l:l, 

1902,  on the eXlJlosion of stars I stated that. the phen
omena such as h"d been observed in Nova Persei and 
Nova Au riga� and other stars had been anticipated 
more than a score of years ago by Professor Bickerton 
of Canterbury Col lege. It may i nterest somc of your 
readers who have not read the " Romance of the Heav
ens " to lm ow how a grazing impact of two stars must 
give rise to an explosion. In such an impact the parts 
sl anding in each other's way would be swept from thc 
st.ars and wou l d  coal esce and produce an intensely 
heated mass, and as the temperature would not de
pend on the rr;abS cut  off, it would be exactly the same 
whether the tenth part or a third be cut from each 
body ; i f  a smal l portion is cut off it  would ue too hot 
to be stable ,  ancl would continuously expand unti l  it 
became a planetary nebula. A small body with a ve
locity of one and a hal f miles a second if sh ot from 
the moon. woul d leave it entirel y,  but it would take 
seven miles per second for such a body to leave the 
earth , anel three hundred and seventy-eight miles a 
secon d to leave the sun. 

Heat is the motion of a molecule ,  and the motion of 
the molecules of such an impact wil l  average a few 
hund rcll miles a second ; but hytlrogen at the same 
temperature wO\� l d  move about ten time" as fast. as the 
mean of other molecules.  Clearly,  it  woul d  move fast 
enough to escape t h e  coalesced fragments of the two 
stars. I t  may reacli l y  average many t h ousalHl m i l e�s 
a second , and this  should be the pace at which the 
nebula will expand.  

This i dea of  the formation of a new body Ly the 
coalescence of the two grazed-off portions, while the two 
stars pass o n  i n  a sc:ured condition, is very ful l  of 
power i n  the explanation of celestial phenomena, 
The two wounded SUllS would obviously rotate and 
produce a pai r of variable stars, and it is  a remark
able fact that many variable stars are to be found in 
cl ose pairs. As the graze of the stars becomes deeper 
and deeper new phenomena ensue, and there are very 
fEW cel,=stial bodies whose genesi s  cannot be shown to 
have arisen in impact of some kind or other. 

J .UI ES R. W I l, K I :-' SO :> ,  

Christchu rch, N e w  Zealand,  November 1 6 ,  190:! . 

Hernla .. S u bstU u t <,  for Cel l u l o i d .  

The extensive commercial use of eelluloid has causell 
a great many people to try to find substitutes for, or im
itations of, it .  I n  Cobu rg, a popular imitation has 
been made by dissolving in 1 6  parts-by weight-of 
glacial acetic aci d ,  1 . 8  parts of nitro-cellu lose, and add
ing 5 parts of gelatin.  Gentle heating and stirring are 
necessary. After the mass has swollen, it is  mixed 
with 7.5 parts of alcohol ( 9 6 per cent ) ,  and stirring is 
continued. The resulting product is  poured into molds, 
or, after turther di l ution, may be spread in thin layers 
on glass .  As an underlay for sensitive photographi c  
fi l m s ,  the ma terial h a s  important advantages, n o t  tlte 
leas t being that it  remains flat in developing, 

• •  I • 

James Edward Allen Gibbs, the inventor of tlte 
sewing machine which bears his name, died recently 
at his  home i n  Raphine, Rockbridge County, Va. 
Paralysis was the cause of death . He was born on 
August 1, 1 8 2 9 .  While a young man, the subject of  the 
sewing machine was called to his attention while on 
a short business trip connected with the erection of 
some m i l l  machinery which his father had manufac
t u red,  an d on his return home he tit ought out the idea 
of the revolving hook which is  the main feature of tlte 
Wil lcox & Gibbs machine. In all he took out twclve 
patents covering the sewing machine. The village in 
whieh h e  resided was named by him when he returned 
to it  in middle  l i fe .  The name is from the Greek word 
which m eans "to sew." 

• • • • 

The greal est an d most moclern armor plate preS8 in 
the world ha>; hef'n reeeiyed at the new works at Home
stea(1 .  H was lmil t  al t i l e  H'ethlehem St eel Works. 
Tllf' Il i a t e  haH a ('apacity of GO t ons ; and is capable  of 
I I l'PHSil l!!: i i l l o shape the heaviest  plat es expected t o  hE' 
spee ' ified by t he Navy Department.  SOllle of  I l I t' ho lts  
of the press weigh as much as 40 pounds each. 
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THE LANDING OF THE HONOLULU END OF THE 
PACIFIC CABLE. 

With the salute of a hundred guns, the cheering of 
thousands of Hawaiians, and the reading of the Presi· 
dent's message of congrat-
ulation and goodwill,  the 
completion of the first 
section of the American 
Pacific cable was celebrat
ed at Honolulu. The 
event was perhaps the 
most important in the com
mercial history of the isl
lands, for with it they en· 
tered into the larger life 
of tl�e outer world .  

Scientific American. 

to support them. But the Pacific Ocean was long 
destined to remain as innocent of cables as the pond 
of a country village. 

In later years, however, California was so identified 

JANUARY 3 1 ,  1903. 

in business interests with Hawaii that its public men 
were always ready to urge upon their delegation in 
C ongress the passage of cable bills. But neither in 
Honolulu nor at the coast was capital ready to em-

bark in the enterprise. 
Last winter, after fruitless 
efforts by the Commercial 
Pacific Cable Company to 
secure an enabling act 
from Congress for its 
cable, authority was again 
sought to lay the cable. 
Then President Roosevelt 
vigorously cut the Gordian 
knot and gave the long
sought permission under 
certain conditions. From a purely business 

point of view, it is only a 
very few years since the 
establ ishment of a cable 
between Honolulu and San 
Francisco has been re
garded as worthy of con
sideration. Until the re
cent development of trade 
with China and Japan, any 
one who advocated a sub
marine telegraph cable in 
the Pacific Ocean had an 
opportunity of learning 
what a forlorn hope is like. 
The Atlantic Ocean had 
its telegraph cables, which 
came into existence be
cause there was j1usiness cable-Day Celebration at Honolulu. Firing a Hundred Gun s While the President's Message Was Read. 

The company undertook 
to complete the line to 
Manila in 1904. In all 
probability it will be fin
ished by the fourth of 
July next. But it is not 
the intention of the com
pany to stop at M'ailila. 
Realizing the immeni!e 
importance to Americans 
of cable connection with 
China in view of the "open 
door" and of the immense 
trade waiting in that coun

try for the United States in 
general and for California 
in particular, arrange
ments have been made to 

The ceremonies When the Landing 01 the cable Was Celebrated. The House Where R. L. Stevenson Did Much ot His Writing. Situa ted About 25 Feet From the Cable. 

Sending the presi�ent's Message. Celebrating the Landing of the cable in the pala� Grounas ol' Honolulu. 

THE LANDING OF THE HONOLULU END OF THE PACIFIC CABLE. 
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The Franklin Air·Cooled Roadster. Orient Buckboard Motor Vehicle. 

The Franklin Four-Cy linder Motor. The Buckboard Motor and Fan Cooler. 

Panhard Family Protected Touring Car The Centaur Electric Runabout . 

=-----::---------�---- -

The Pan-American 20-H. P. Touring Car. A Mercedes Touring car With Surrey Top. 

THE THIRD ANNUAL AUTOMOBILE SHOW.-[See next page. ] 
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extend the cable from :!\1anila to Shanghai. Of the 
exent of this great work some opinion may be formed 
when it is considered that the length of the cable wil l  
be three and one-half  times longer than the Atlantic 
cable. The whole l ength of the line will be about 
10,000 nautical miles.  

Some account of the actual work of  laying the cable 
should here find a place. The telegraph steamship 
" Silverto wn," which laid the cable from San Francisco 
to Honolulu,  is  the first ship that was built expressly 
for cable work. �When l aunched she was the largest 
merchant ship afloat with the exception of the "Great 
Eastern."  Upon this trip she carried 2 ,413  nautical 
miles of cable, weighing 4,807 tons, her total weight 
being between 6,000 and 7,000 tons. She l eft Portland 
on the English coast September 23, 1 9 0 2 ,  steamed 1 ,720 
miles to Teneriffe, and then 900  miles to St .  Vincent. 
Here she made a short stay to secure coal and fresh 
water. Then she made her longest run between coal
ing ports, a distance of 6 ,180  miles, from Teneriffe to 
Coronel , Chile,  and thereupon proceeded to San Fran
cisco.  '1'he value of the vessel, her cargo, the l oss 
which would have resulted from disasters, made her 
a tremendous commercial risk. Throughout the voy
age constant tests of cable were made. A man sitting 
in the testing room of the vessel cou l d  send a mes
sage to himself through over 2 ,000 miles of cable lying 
in the same vessel ' s  hold . On September 4 the "Silver
town" arrived at San Francisco. She took on coal and 
supplies,  laid the shore end of the cable at that point, 
and l eft for Honolulu at 2 o'cl ock on the morning of 
the 15th instant. She arrived off the islands on 
Christmas Day, and at about 2 :  3 0  o 'clock on the morn
ing of the 26th of December, buoyed the cable during a 
heavy gal e  at a point about thirty-five miles from 
Honolulu. 

On reaching the place selected for the landing of the 
cable, the ship approached as close to the shore as 
possible. A couple of spider-sheaves were sent ashore, 
and fixed by sand anchors some 60 yards apart. Haul
ing l ines were payed out from th'J ship. reeved 
through the sheaves, and brought back on board again. 
One end of this continuous line was attached to the 
cable, and the other to the picking-up gear. The engines 
were then set in  motion, and the cable was dragged 
slowly out of the ship toward the shore. As it went, 
large India rubber buoys inflated with air were lashed 
to it  every 50  or 60 feet to keep it  afloat and to p re
vent the damage which would result from its being 
dragged along the bottom. 

When sufficient cable was landed, the piece on shore 
was laid in a trench which ran from l ow-water mark 
to the cable hut ; the end was inserted through a hole 
in the floor, and testing and speaking instruments 
were set up in the hut, which was occupied night and 
day during the laying by the electrician in charge and 
his assistants. 

The laying of this American Pacific cable may be 
attributed to the untiring energy of the late John 
Mackay, who turned his attention to the Pacific after 
his  achievements in  the Atlantic. He . foresaw an 
American cable must be laid  sooner or later in  the 
western waters. Still ,  he was not the first in  the field. 
As far back as 1874 ,  a Pacific cable from the States 
via Honolulu to Japan had been proposed, and in that 
year the � "Tuscarora," U. S. N., under the command 
of Captain, now Admiral Belknap, surveyed the route. 
In 1 8 7 9  Cyrus Field, whose name figured prominently 
in connection with the first Atlantic cable, renewed 
the Pacific scheme, but nothing more was done till 
the "Albatross" and "Thetis," U. S. N., were commis
sioned i n  1 8 9 1-92  to survey the route between San 
Francisco and Honolulu.  This survey resulted i n  the 
valuable report drawn up by Commander Richardson 
Glover, then hydrographer of the United States navy. 
Three more years passed before the Senate voted 
$500,000 for the laying of this section,  but the meas
ure failed tc pass i n  the House of Representatives. 
The steamer "Nero," U. S .  N., surveyed the route be
tween Honolulu and Manila in  1899 .  On the ratification 
of peace with Spain, President McKinley addressed a 
message to Congress, directing attention to the im
perative necessity of speedy communication with the 
Philippines via Hawai i  and Guam. "The present con
ditions," he said, "shou l d  not be allowed to continue 
a moment longer than is  absolutely necessary." 

The project,  however, hung fire, and might to-day 
have stil l been � far as ever from accomplishment, if 
Mr. Mackay had

' *ot taken the bull by the horns, and 
offered to lay the'�able without any subsidy whatever 
from Congress. '$us to the enterprise of a private 
individual, and not t o  their government, will Ameri
cans owe the enormous advantages of telegraphic com
munication across the Pacific. . . .  , .  

Ne,v COlDet Dh,<'overed. 
Another new comet has been discovered by Prof. 

Giacobini of the Nice Observatory. Like the one he 
discovered at the end of 1902,  the newcomer is a tele
scopic comet, but is  of the tenth magnitude instead of 
the twelfth. It is now moving slowly through the 
constellation Pisces in a northeasterly direction_ 
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THE THIRD ANNUAL AUTOMOBILE SHOW. 

The Automobile  Show of 1903 may be said to be an 
unqualified success, most instructive as an exhibit of 
the many improvements made within the past year, 
and remarkable in  showing the rapid growth of the 
automobile industry. The exhibition opened on the 
evening of January 17, at Madison Square Garden, in  
this  city, and closed on the 24th .  The dai ly  attend
ance was very large and exhibitors, as a rule, were for
tu nate in doing a good business. 

The great hall of the building was crowded with 
magnificently finished vehicles, and at night the num
erous electric i l luminated signs produced a bril liant 
effect. The prevailing type was the gasoline-propelled 
vehicle, modeled generally after the foreign tonneau 
form, though here and there were new shapes distinct
ively American in their i dea. With each group of 
vehicles it was usual to show an example of the run
ning gear and machinery by itself, in  order that the 
working parts could be readily understood and ex
amined. In many cases aluminium bodies are substi
tuted for wood, molded in graceful l ines, rendering a 
vehicle more fireproof in case of accident. The ex
pensive tonneaus are richly upholstered w ith high
back seats, and a special drop-down seat is arranged 
on the rear entrance door. They are very roomy and 
comfortable. Very long wheel bases also seem to 
be the rule. The upper i l lustrations show that this 
i dea is taken from the American buckboard, for it  is 
a gasoline-propelled buckboard weighing but 350 
pounds, having the air cooled flanged 4 horse power 
TIotor on the rear axle, with a special rotary incased 
fan to project a current of air upon the valves and 
explosive chamber at the top of the cylinder. The 
speed i s  varied by a throttle and spark lever. It  has 
a wheel base of 6 feet 8 inches . The Orient is  made 
by the Waltham Manufactu ring Company, of Waltham, 
Mass. ,  and certainly presents it very simple and at
tractive appearance for practical work. A somewhat 
more su!Jstantial vehicle of the same type, called the 
"Buckmobile," was exhibited in the basement. 

Another fOi'm of an air-cooled 'motor, and one that 
went through the New York and Boston endurance 
test suc2essfu lly,  is the Franklin four cylinder road
ster, of which we give two il lustrations. In one a 
view of the cylinders and machinery is given. The 
interior size of each cylinder is 314 inches, and the 
ports and valves are readily accessible. All  portions 
are well balanced and jarring i s  avoided, since there is 
an explosion at every fourth part of a revolution. At 
1,000 revolutic·ns the car travels at the rate of 20 
miles per hour,  and a rate of 30 miles can be attained. 

The four cylinders, aided by a large flywheel, give 
a very constant torque, and allow of such effectual 
throttle control of the motor, that but two speeds 
ahead are needed . The ignition outfit consists of an 
Apple dynamo, driven from the flywheel by a bevel 
friction pulley, and two cells of storage battery. But 
one spark coil  is used, the secondary current being 
switched to the proper spark-plugs by means of sectors 
on the two-to-one shaft that carries on its end the 
commutator for primary current. The advantage of 
an air-cooled motor of this kind without auxiliary 
cooling appliances is self-evident. 

We illustrate two new styles of covered gasoline 
tonneau machines for touring purposes, one exhibited 
by the Locomobil e  Company of America after the 
French tonneau "Limosine" style of aluminium body, 
inclosed with glass windows and a glass front. 

Another Mercedes gasoline Panhard pattern exhib
ited by Smith & Mabley has a luggage space on 
top inclosed by a wire network. The front pane of 
glass ahead of the driver may be turned up and sus
pended from the underside of the top. In rainy 
weather the open sides may be closed with curtains , 

Of the closed variety of gasoline vehicles the most 
interesting was an Oldsmobile brougham which re
sembles a miniature cab and is manipulated from 
within. It  has a bow glass front with side doors 
and room for one person in the rear and one in the 
front. It  is  intended as a closed carriage fo-r stormy 
weather. a desirable vehicle for physicians and others. 

Another of our i l lustrations is  of the Centaur l ight
weight electric runabout manufactured by the Centaur 
Motor Vehicle Company, of Buffalo, N. Y.  It is a 
substantial vehicle of its character, supported on four 
springs and is  propelled by 14 cells of "Exide" bat
tery. The motor i s  hung under the center of the 
body, a sprocket chain conveying the power to the 
rear axle.  

The different speeds are obtained by paralleling the 
fields of the motor as well as by the usual battery 
connections. The usual 40-mile radius is  obtained. 

The l ightest weight electric runabout exhibited was 
that shown by the Electric Vehicle Company. which 
weighed less than 1 ,000 pounds and has the batteries 
in  a box suspended underneath the body. This ma
chine has also a specially designed controller. The 
same company also showed a new physician's brough, 
am operated from within, and a new model hansom. 
with large wheels and under-slung battery_ 
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The National electric runabout with thirty-six 1 2 5-
ampere-hour cells of Pumpelly battery, is guaranteed 
to have a 75-mile radius per charge on good, level 
roads , Several cells connected together of the improv
ed Edison storage battery were on exhibition, and 
presented a very neat and attractive appearance. The 
!Jattery was not i� operation, but assem bled together 
to i l lustrate how i t  is  to look. The statement was 
made that the six months' actual test of the battery 
had been most satisfactory and that certain additional 
trials were now being made i n ' this city on delivery 
wagons, after which i t  would be ready for the gen
eral public in May or June next. The workmanship 
and general makeup of the battery is very 
unique and its care will be of the utmost sim
plicity. The bright aluminium·colored cell has 
horizontal corrugations on the exterior to strengthen 
the metal sides, but the cover is the most interest
ing feature. A spring-hinged rubber plug clamped in 
position closes the supply aperture and a special mini
ature poppet valve having a stationary perforated 
cover protected on the top by a fine Davy gauze wire 
operates in such a way as to allow the gas to escape 
du ring the charging and prevent the solution from 
coming out. It  also prevents the gas in the cell from 
being accidentally ignited from the outside and there
by avoids any possible explosions. The connections 
are very simple and rest upon the sl ightly-tapered 
end at the top of the plate terminal secured by a nut, 
which is held in place by a cotter pin. This enables 
any one cell  to be removed without difficulty. To care 
for the battery it is only necessary occaSionally to fill  
the cells with distilled water,  which i s  done by the 
aid of a special funnel having a float gage indicating 
when enough water has been added. 

It  was said the battery would take a charge as 
high as sixty amperes and could discharge readily 
two hundred amperes at one time. Each cell weighs 
seventeen pounds and has a voltage when charged of .� 
1 .3  volts. 

A very handsome combination gasoline electric ton
neau vehicle was the Neftel, exhibited by the Ranier 
Company, of this city. The usual gasoline engine in 
front under the bonnet operates a generator hung 
under the center which supplies current to two motors 
under the rear and also charges a battery hung under
neath. The engine is  started automatically by the 
pressure of a button or lever, and the operation of 
the machine is controlled after that precisely as an 
electric vehicle.  The compl icated transmission gear 
of the regular gasoline machine i s  thus avoided. 

Located in the northeast part of the hall was the 
l atest type of the Stevens-Duryea gase-line machine, 
equipped with a perfect working engine and appliances 
for starting and transmission gear, The vehicle has . 
a phaeton top and a special seat in front to accommo
date two extra persons if  needed. It  is regarded as 
a powerful machine and won the hill-climbing contest 
at Eagle Rock, N. J. The Pan-American Company ex
hibited a very high-powered tonneau machine. 

The White steam tonneau exemplifies the latest 
model in steam cars. The engine that propels it  is 
a double-cylinder compound, hav.ing 3 and 5-inch cyl
inders,  having its crank shaft directly connected to 
the bevel-g2ar� driven differential by a shaft with uni
versal joints. The flash boiler of the car i s  situated 
beneath the forward ·seat. The condenser gives the 
machine a radius of 100 miles without refilling the 
water tank. Now that the condenser has been demon
strated a success on the White cars, most of the other 

p rogressive manufacturers of steam automobiles are 
fitting it  on their cars also. The Grout steam ton
neau i s  finished off in front with a miniature cow
catcher, which serves to protect the ce-ndenser, and at 
the same time gives the car a locomotive-like appear
ance. 

In the line of clutches was an electro-magnetic clutch 
of simple construction exhibited by the Electro-Mag
netic Speed Changing Gear Company, and a pneumatic 
clutch by the Country Club Car Company, of Boston, 
which for simplicity of operation was extremely inter
esting. A small reser.voir of compressed air in which 
the pressure is maintained by every movement of the 
engine piston at the time of explosion, enables the oper
ator by the slight turn of a valve, the same as the engi
neer on a locomotive operates the air brake, to operate 
one of thre� pistons and thereby to clutch the engine 
shaft for any speed desired, or for reversing. Lack 
of space forbids further mention of numerous other 
novelties on exhibition. 

------........ .-
The Enno Sander prize of the Association of Military 

Surgeons of the United States for 1903 wil l  be awarded 
to the author of the best essay on "The Differential 
Diagnosis of Typhoid Fever in its Earliest Stages." 
The Board of  Award will consist of Dr. Austin Flint, of 
New York ; Colonel Calvin DeWitt. of the Army, and 
Prof. Victor C.  Vaughan, of Ann Arbor. Full informa
tion concerning the contest may be obtained from Major 
J. E. Pilcher, of Carlisle, Pa., secretary of the associa
tion. 
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THE PASSING OF THE HALL OF RECORDS. 
New York's old Hall of Records, a relic O'f pre-Revolu

tiO'nary days, evil in reputation, and yet dear. to every 
New Yorker who knows anything at all of the colonial 
history of his native city, i s  to be torn down, not be
cause of any lack of patriotic feeling, but because of 
modern nece�sities. 

When erected in 1757 in the "Fields," as City Hall 
Park was then termed, the HaJl of Rec
ords was knO'wn as the "New Gaol ; "  as 
such it took the place of the City Hall, 
the inadequacy of which for the deten
tion of criminals had become apparent as 
early as 1724. Originally, the "New Gaol " 
was to have been two stories . in height, 
and about 5 0  (eet square ; but during the 
process of construction a tlJ ird story was 
added, with a cupola which was used as a 
lookout for fires. 

The jail seems to have opened its doors, 
or rather shut them, to criminals about 
1763 .  I n  that year, Major Rogers was 
confined within its walls for debt. The 
Hritish troops attacked the jail and liber
ated aU the prisoners. But Rogers re
fused to be freed i n  what he considered 
a dishonorable manner, and so notified 
the authorities. 

Scientific American 
and military. In Valentine's Manual for 1849,  Henry 
Onderdonk, Jr.,  gives a graphic account of the condi
tions that prevailed under Cunningham. An admis-

, sion into this modern Bastile, he says, was enough to 
appal the stoutest heart. On the right end of the 
main door were Captain Cunningham's quarters, oppO'
site to which was the guard room. Within the first 
barrack was the apartment of Sergeant O'Keefe, who 
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seems to' have been surpassed in cruelty only by Cun
ningham himself. Sentinels were posted at the en
trance door day and night ; at the first and second bar
racks, which were guarded, barred, and chained ; at 
the rear door, on tl?-e platform ; at the . grated door ; 
and at the foot of the second fiight of steps leading 
to the rooms and cells in the second and third 
stories. Cunningham evidently had an eye for theatric 

effects. When a prisoner, guarded by 
soldiers, was led intO' the hall ,  the whole 
guard was paraded, and he was delivered 
over, with all formality, to Cunningham, 
or his deputy, and questioned as to his 
name, rank, size, age, etc. The replies 
were entered in a record-book which has 
been discreetly destroyed, either by Cun
ningham himself, or by the British au
thorities. At the bristling of arms, plac
ing of bolts and l ocks, and clanking of 
irO'n chains, the unfortunate captive 
entered his cell, often never to emerge 
alive. 

Por companions, the jail had a cheerful 
group of old instrumer.ts of correc
tion-a whipping-pG'St, stocks, a cage, and 
a pillory, brought from Wall Street and 
set up in the "Fields." To these, there 
was later added the Bridewell 
prison, which had a career even 

THE HALL OF RECORDS FROM 1763 TO 1830. VARIOUSLY CALLED THE " NEW 
GAOL," THE " PROVOST ," AND THE " DEBTORS' PRISON . "  FROM A PRINT 
IN VALENTINE'S MANUAL FOR 1847. 

The northeast chamber, turning to the 
left on the second fioor, was reserved for 
officers, and characters of superior rank, 
and was sarcastically dubbed "CO'ngress 
Hall." So closely were the prisoners 
packed, that when they lay down at 
night to rest ( when their bones ached ) 
on the hard oak planks, and they wished 
to' turn, it was all together, by word of com
mand : "rig:lt"-"left," being so packed 
as to form almost a solid inass of human 

bodies. In the daytime the blank
ets of the prisoners were suspended 
around the walls, every precaution 
being used to keep the rooms fresh 
and the walls and floors clean, to 
prevent jail fever. 

more lugubrious than that of the 
"New Gaol ." Clearly. the "Fields" 
seems to have been architecturally 
adorned with the grimmest struc
tures that could possibly have been 
hit upon. 

For patriotic Americans, the in
teresting portion of the "New Gaol 's" 
history may be con3idered to have 
been begun with 1770 .  On January 
16 of that year, the great Liberty 
Pole riot occurred, during which 
it is  claimed by some . historians, 
the first blood was shed in the Rev
olution. The immediate cause was 
a handbill circulated by a Scotch
man, MacDougall, one of the lead
ing spirits O'f the Sons of Liberty. 
After a long search he was arrested 
and cas t into the "New Gaol ." Pub
lie sympathy was expressed . for 
him in a most remarkable manner_ 
In Holt's Journal, February 15,  
1770 ,  there may be found the fol
lowing item : "Yesterday, the 
forty-fifth day of the year, forty
five gentlemen, friends of a Cap
tain MacDougall ,  and the glorious 
cause of American l iberty, went in 
decent procession to the 
'New Gaol' and dined with 
him on forty-five pounds 
of · beefsteaks, cut from a 
bullock forty-five months 
old." The cabalistic num
ber forty-five was select
ed because MacDougall's 
case was so simIlar to that 
of John Wi lkes, whO' was 
imprisoned in England for 
a famous article on indi
vidual liberty, printed in 
number forty-five of the 
"North Briton." 

In sight of the "New 
Gaol" Alexander Hamilton 
drilled his artillery com
pany, and the Declaration 
of Independence was read 
by the Commander to the 
CO'ntinental Army. It was 
during the Revolution, un
der the infamous Provost
Marshal Cunningham, af
ter whom the building 
came to be called the 
"Provost," that its unenvi· 
able reputation was ac
quired. 

All accounts agree with 
singular unanimity in 
awarding t o  Cunningham 
the palm for cold-blooded 
brutality. Under his re
gime the prison was re
served for the mO're notor-
ious rebels, civil, naval, 

THE HALL OF RECORDS AS IT APPEARED FROM 1832 TO 1903. 

DUNGEON UNDER THE ., NEW GAOL " IN WHICH THE AMERICAN SOLDIERS WED Ull'RISONED 
DURING THE l\EVOLUTION; 

In this gloomy prison were incar
cerated many persons of distinction. 
Among them may be mentioned tb.e 
famous Ethan Allen. Proud to 
have so distinguished a prisoner, 
Cunningham seems to have 'treat
ed Allen with a barbarity excep
tional even for him. The American 
patriot was placed in solitary con
finement in a dungeon�it may be 
the very one which we il lustrate
and kept there without bread or 
water, for three days ; then he was 
graciously allowed a piece of fat 
pork and a biscuit to satisfy his 
hunger. Besides Allen,  Cunning
ham seems to have had Nathan 
Hale under his care on the night of 
September 21, 1776,  before his exe
cution. This, however, is a matter 
of conjecture, and not of record. 
NevertheleSs, it is certain that Cun
ningham made all tile preparations 
for Hale's execution, and would not 
�ive him the Bible and clergy-

man, or the pen, ink, and 
paper wherewith H a l  e 
wished to w rite to his 
frIends. 

Some histO'rians say that 
Cunningham was exeCuted 
for forgery, in London, on 
August 10, 1791 ; but a 
careful search of Engl ish 
prison records shows that 
neither in London nor 
any other prison was a 
forger o-f the name of 
Cunningham then exe· 
c u t  e d . The supposed 
forger is said to have made 
"a dying confession" in 
which he stated : 

"I was appointed Proyost
Marshal to the Itoyal army, 
which p laced me In a si tua
tion to wreak my vengeance 
on the Americans. I ' shud
der to think of the mu rders 
I have been accessory to. 
both with and without orders 
from the gove rnmen t ; es
pecially while in New York, 
during which time there were 
more than two thousand pris
oners starved In the chu rches, 
by stopping their rations, 
which I sold. 'l'here were 
a l so two hund red and seven
ty-five American prisoners 
and obnoxious persons exe
cu ted, which were thus con
ducted : a guard was dis
patched from the Provost 
auout 1 2  :30 at n igh t, to the 
Ra rrack street, to order the 
people to shut their window
shutters and put out thelll 
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I i/.: h t s, forbidding them at the same t i m e  to look out of thei r 
w indows 01' dool"s,  0.1 pain of death, after which, the un
fOI' l u n a t e  p r i soners were conduc ted, gagged, j u s t  Ilehind the 
u pp e r  uarracks a n d  hung w i thout ceremony, a n d  there burled 
Ily the black Pioneer of the Provost, "  

This "dying confession" bears tlle marks of pal pable 
fabrication, and has been branded as sucp by cautious 
writers. So far from having been executed as a forger, 
Cunningham is said to have died peacefu lly in a coun
try home. 

After the Revolution the "Provost" was promoted in 
dignity. All common criminals were sent to the Bride
well ,  and the "Provost, "  new called the " Debtors' 
Prison," was reserved for genteel prisoners, who had 
forgotte!l to pay their debts. 

In 1 830 ,  at  the  urgent request of the  Register for  a 
fireproof building in which to house the city records, 
the " Debtors' Prison" was remodeled. By New Yorkers 
of a half century ago the structure was considered an 
uncommonly good reproduction of the temple of Diana 
of Ephesus. 

achieved in perfecting a system of wireless telegraphy, 
I extend, on behalf of the American people, most cordial 
greetings and good wishes to you and to all the people 
of the British Empire. THEODOlIE ROOSEVELT. 

"Washington, D. C." 
Marcon i's success came unexpectedly. After having 

busied himself all day in preparing his sending ap
paratus,  he began to practise sending President Roose
velt's message without calling either the Poldhu or the 
Glace Bay station, contrary to the arrangements which 
he had made. Thinking. that he might not be able to 
get the English station for a day or two, he decided to 
send the President's message by way of the Glace Bay 
station. Calling up the operator there he gave him 
the message with instructions to forward it to Eng
land. To Marconi 's  astonishment he received a reply 
from Glace Bay that the operator had been informed 
by the station at Poldhu that the message had been 
received di rectly from Cape Cod. There was not the 
slightest hitch in the p.rocess of sending. About four 
minutes were required to transmit the entire mes-

unprotected from fire. Two tests were made : J<'irst 
a l l;8 -inch nozzle was attached to a 3-inch hose on the 
roof, and the hose to the standpipe. The roof of the 
building is 304 feet above the street level. After the 
connections had been made, the full force of a fire en
gine in the street was turned on ; in two seconds a 
strong stream spurted from the nozzle on the roof. A 
gage showed that there was a nozzle pressure of 120  
pounds even at  that great elevation. The second trial 
consisted in playing nine streams of water, one from 
each of the eight floors above the twelfth story and one 
from the roof ; % -inch nozzles were used ; a pressure 
of 200 1J0unds was obtained upon each. The Chief of 
the Fire Department of New York considers the test 
eminently satisfactory. 

. . . ' . 

'('he C u rrent l'!u pplelllent. 

For the last sixty years the building has remained 
unchanged,  at least so far as its exterior is concerned. 
The thousands of people that daily climb the stairs 
leading from City Hall Park to the Brooklyn Bridge 
probably never real ize that the time-worn, insignificant 
structure which they pass was at one time consi dered 
an architectural masterpiece, a building which , New 
York proudly regarded as its most beautiful public 
edifice_ 

The Firl!lt 'V ireless Me .. sage frOID the U nited St ates 
to E n g l a n d .  

On the night of January 18 ,  Marconi succeeded in 
outdoing himself when he transmitted a message of 
greeting from President Roosevelt to King Edward 
d i rectly from the Cape Cod station to Poldhu, Eng
land. The distance covered is greater by 600 miles 
than that over which messages have previously been 
sent. 

The performance is all the more remarkable when 
it is consi dered that the message was sent without any 
previous attempt to establish communication by pre
l iminary signals, 

sa.ge. 
King Edward replied to the message which he re

ceived from the President by cable as follows : 
" S A :,( DRIXU H A �l ,  January 19 ,  1903 .  

"The President, White House, Washing ton, D .  C. ,  
America : 

"I thank you most sincerel y for the kind message 
which I have just received from you through Marconi's 
transatlantic wi reless telegraphy. I sincerely recipro
cate in the name of the people of the British Empire 
the cordial greetings and friendly sentiment expressed 
by you on behalf of the American nation ,  and I heartily 
wish you and your country every possible prosperity. 

"EDWAUlJ, R. A:'(ll I . "  
T h e  King sent h i s  message b y  cable f o r  the reason 

that Marconi was adjusting his instrument for sending 

tests to England and did not wish to upset his plans 
by making any attempt at receiving from the other 
s ide of the ocean_ 

The current St' P I'LEMEN'l', No. 1413 ,  contains a great 
variety of interesting articles. It opens with an ac
count of the making of pins, i l lustrated by photo
graphic views. Mr. John Joseph Flather continues 
his discussion of the modern tendencies in  the util iza
tion of power. In the present instal lment of the series 
of the Naval War Game, by Mr. Fred. T.  Jane, an ac
count of an interesting battle off Manila between the 
German and American fleets is given. The American 
fleet is crushingly defeated. The present state of wire
l ess telegraphy is  made the subject of a good article 
by Mr. Maurice Solomon. Not so long ago, there was 
published in the SC PPLEMEX'l' a full description of Prof. 
S.  P. Langley's aerodrome, Some account of the ptero
dactyl , the greatest of flying creatures, and therefore 
the greatest of flying machines, shoul d not be without 
interest. Valuable comparisons are made between this 
creature and the modern flying machine and modern 
products. Mr. E .  O. Hovey summarizes the proceedings 
of the American Geological Society at the conventioJ,l 
of the American Association for .the Advancement of 
Science. Mr,  James Francis Le Baron discusses a 
new method of dam construction, Oil as fuel in war
ships is made the subject of an extensive article, 

• ' e ·  • 

It was on Sunday, January 1 8 ,  that President Roose

velt sent to Marconi ,  by the ordinary telegraph, a 

message for King Edward. The message read as fol

l ows : 
"Hi;; Majesty King Edward VII.,  London, by Marconi 

Transatlantic Wireless Telegraphy .-

" I n  taking advantage of the wonderful triumph of 

scientific research and ingenuity which has been 

Severe and successful tests were recently made by 

the Fire Department in New York city of the 6-inch 

standpipe in the new "Flatiron" building in New York. 

The purpose of the test was to determine if the 6-inch 

pipe would stand the great pressure of twenty-three 

stories of water, and to find out how much force could 

be given to a stream from a hose attached to a stand

pipe at so 'great an altitude. Were there no standpipe, 

the' upper stories of the building would be practically 

I ra F. Gilmore, of Bloomington, I l l . ,  has perfected 
and patented a wireless piano which he has been work
ing on for thirteen years. Being unable to get the 
reed made satisfactorily in this country, he set about 
this task himself, and from a piece of steel. he fash
ioned with d rill  and file a five-octave comb reed from 
which, it is said, combined with a bridge and sound
ing board, he secures a fine, sharp tone. 

I �  • 
RECENTLY PATENTED INVENTIONS 

' h is Invention to t h e  particular appl i c a t i on of I m U l t i p l e  l i nked elw in as an e l emen t , the ('ha m  

I improvement to t h e  low -pressll l'e ('y l i nder of t h e  haYing a roughened "urfa('e f o r  engagement 
E Jt:rl n e l' ri ng l .n pro�ernent8 • .,. C o r l iss eng ine.  The dey ice may ue used for II with a pipe 0 1' h o l t  hody . n n d  n l �() novf:'l  ('0-

N 0 7. 7. L E - T I I' F O R  LOC O�IOT I VI', S .·-D, other pu rposes . a d l n g  forms of ('on s t J' l I <' t lOn.  w ll l('h serve to 
( l  1 1 ." 1"1'" " . A na('onda, �Iont.  I n i t s  general ('on-

A T 'TO)IAT I C  I I O R K I': ' l'() "' E R  A N D  P R E S - I Il i n d  the (' h a i n  on t lw ollj ec t to 
.
Ile t U l'Jled wlwn 

s t ! 'udion � I r ,  <lra ttan's n o z z l e  t i p  tapers In-
Sl'RE I X I J l C ATO R A X il HEC ORIJ E H . - Ell- the le ,'er i s  moved i ll one directIOn,  and release 

wa rtlly f l'om the b o t t om and fl a res a t  the top. " " " " FORTn;n ,  Ka nkakee. I l l . .  Th i s  au to- the chain Il�' a n  opposite movement of t he level' . 

H.>at i n g  and, Ligh t i ng. , 

T h i s  is secu red by means of the in w a r d ly-taper- m a t i c  deviee is an im l "'O\'ement in steam -pres
ing form o f  t 'w uore o f  t h e  nozzle tip and by sure a n d  hOl'Ht:'-POWPI' indi( ,at ors for UHf' on 
mf:'Hns of a n  in Y(�l'ted cone stIppo rted con- s.team engl' nfls , a n d  )la:-; for an eHI)ee l a l  ob J' pc t 

l il t tI t b V . II Y H it O C A R B O X  H I ' U X E R ,;-F, �I. B.uo m .  ('entrl( 'a l l y  w i t h  t Ie t u  e a Ie op y - to IH'ovlde i m p I'o\,pmpn t <  upon the ( 'on s t r u d i on 
sha ped hritige strips,  The strips and cone both . , ' . Fond du La e .  W i s ,  The I I l'esent invention re-
SPI' Ve to spread the s t ea rn  and provide a grpater '! I u s � rated m 1\ forlller o a

.
� en

.
t . I n the P I::sent :n- l at es to a hydrocarllon Ilu r n e r  ana l ogo ll s  i n  

, 
, "  

C' I \ put IOn , the steam-} ) I PSSlU e a n d  h O I :Sf'-p0 \'o er some respects to one previou s l y  p a ten ted lJy U l'pa than I S seeu l'pd 
.
hy t he ordIna ry t,IP. �n - indicators a re l'o m bi nt' d to seeurfe' a n ' U (,(,ll l'ate �Il' '

Bak�r [ n this  burner th� o i l  iH fed t rom sl'qllen t l y  the stal'k I S fi l led at all pomts w I th . " I '  d ' I f b tl 1 tl I "  . , • 
, ' . . I mdi c a t l o n  U llon t I P salli e la 0 () I , an , Ie , a reservoir into a retort by c a p I l l a ry a t t ra d lO n .  e x h a u s t  steam: t h u s  rpmovlug t h e  ba('� Jll'PS-

horse-power in diea tor is a r ranged t o  opera te j and 
'
i� t llf' I'P hpated by a rod prot ruding i n t o  a S U I'f' on the pIHton head, .gTPa t l y. l 'eduelng t he 

the recording dev ice a n d  ahw to conneet with : fl a m e ' fl'Olll an o i l  cu;) C a s  i s  tlnIs gf"nel'ated f'on:o:u m p t i oll of fuel  and 1 n C l'pa s l n g  the !)ower f ' " t ' t h  h '  • . _ .  dl- ( 
, 

... . . . . ' , 
a n d  speed of l ocomot ives Il" JlH lll l t ting t h e  I the mean � OJ opel  a . 'ng e 0 1 se-pm' P I I� I and fl ows t h rough a sllla l l  o r i fi c e  m t o  the Ill lx -. 
s t ea m to es('ape f reely to t h� atmosphere the cator deVI('es. hy Wh lC

,
h to sho '," the d l�el

d

ent , ing l'hamlwr of t 1w bll l'nP I', where it is igni ted. 
in st a n t  relpHse t a k e s  i l l a ('P. 

po ints at whic h  stearn IS c u t  off III the " y  In 1'1', 
FT'UX A ( ' E , - I I .  K KI" X'I', · Buffalo, :-I. Y. 

H OT A H Y  E X ( ; I :\ E . - T .  W. :\fEELY.  Mar
HlI a l l .  I l L  T h i s  is an imp rovement in that 

This i m p roved fll l'n U ('p i �  a l'rH ngf'd to i ll S n rf' 
('omplete ( 'omllustion of the fuel and the ex
traction of nil  the heat units contained ill the 
fuel. An e x t reme l y h igh heat i s  t h e reby pro

duced for u se i n  steam-generation,  smelting 
opera tinns.  a n d  for v a r i o u s  other purposes. 
When the fu t'll a(' e is in action all the smoke 

(' I " "  of rotary engines wh ich are supp l i ed with P I l' E -"' R ENC I L - L. \Y . ,T O H " SO N ,  .Jerome, 

n h u t llH'n ts adapted to slide ra d i a l l y  in the eas- A r i z .  Ty. The alljed of t h i s  invention Is to 
i llg' a n d  with a ('y l i n d r i e a l  pi � ton ar ranged I provide an improved Vipp w l'Poeh which is ar

l'OIl (,Pll t r i ('a l l ;v  i n  t n i s  casing. a n d  h a v i n g  a se_ l l'ange� to permit of (.onv{"n �p n t l :r  a n d  a C' ('11 1'ate
rips of ra d i a l  w ings Iletween which and the Iy adjusting the moyable .l a w  re l a t i ve t o  t he 
a hu t ments t he stPH Ill a e t s  expan s i v e ly t o ,·u·u s e  fi xed j a w  according to the di ameter of the work ' and gasps Hising frolll the burning of solid 

rot a t ion of tLe p i s t o n .  The i nvention ('on si s t s i under treatment,  and to s
.
ecurely gr ip the work 0 1' h a l'd filI' I in t h e  ( ,hamber a re completely 

pa rtku la r l y in t he construction a n d  a r range- I fo r t u rning the same WIthout danger of th e Ilu rned, Con sequen t l y  ('!J I mnpys a n d  d raft
mpnt of the stea m - i n d u c t i o n  "alves and t h e i r j aws sl ipping from the work . tubes are di spensed w i t h ,  At the same l ime. 
operating me(' h a n ism .  t h e  governoi' and " u t off, I S II KUU NG A'l"l'A C I DI E X 'l' 1.'O R AX V I L S. grea t tpmpe J'a t u l'l' i s deyeloppd , w h i c h  i n su res 
3 11 11  t h e  r e l a t ion of t h e  piston-wings to the I _c, A. CH III HTE" ';oX . Vi r oq u a ,  W i s .  �I r . a 'lukk genera t i o n  of stealll 0 1' sme l t ing o f  ores 

" b n t nH'nts for working stearn expansive l y  and C h r i s tenso n providps in this inven t i on a read i l y a n d  other m a t e l' l a l s . 
o b t a i n i ng regu l a r  rot a t ion of the p i s ton , I a t t achable shea ring (levice of novel  ('onst l'u('-

spring-su stained t r o l l e y. An Important fea t u r e  
i �  in thp a r m s  a l l owing the t rol ley-whee l to 
make t u rning movpmpnts o n  t he pole,  hu t  n ot 
g'l" P u t  PH ongh to hn p a i r  the proper enga gPnlpnt 
of t h e  t ro l lPy ·whep l w i t h  the w i !'e. wh i l  . .  at 
thp sa nl e  t i me })p r m i t t i ng the freedom o f  Ill O\,f'
m e u t  npces� a l'y f o r  t h e  wheel in t l l l' n i n v,  ('11 1 ' \'('8 
and o t JW l' i IT(l�ll l a r  pOl'tions of t ll t'  roael, By 
t h i :-{ s w i y (' 1  m o t i on a w hef' l i H kept on in "cl'Y 
sharp ('n l'Ye� and on all c u rves. with I)I'oper 
tpn,� ion on t o p  of tlw ('a 1 ' .  Another va l u a hl e  
f e a  t l l l ' P  i s  t h H  t hy means of the t'onstl'l1 ( ' t i on 
e m p loypd. the t ro l l ey -wheel is a llowed to mov� 
f !'e,' l y  w i t h i n  t h e  ne(,essa!'y s('ope. wh i l e  o t h e r  
mo ypments a rf' e ffe(' t i vpl;v IJ l·pvented. I n  t hf'sP 
mo\'empnts the r l11lning of the t !'o l l ey- whep I  I s  
dp:o: ignl'd so a s  t o  avoid any m a l'kp(] wpal' in 
t h e  groove or the hub,  TIH' a rllls a l so p !'('vent 
t he trol l ey-ha!,Jl from ('akhing aga i n s t  (' ross
ing w ires, bl'a('kets and other obs tructions, the 

device easily riding nnder. 

Mecllanlcal Devices. 

LAT II K-C. SEY'IOUIt, Defiance, Ohio.  The 
invention pertains t o  woodwo rking machin e l'Y, 
Rnd more particu larly to lathes for t U l'll i ng i l·· 
regu l R r  forms. The pu rpose of the mechanism 
i s  to f U l'llish a new and improved l a t h e  espe
d a l l y  designed for t U l'll ing I rregu l a r  forms 
sn ('h as handles nspd in brushes, tool s,  and 

other i mJl lements� t lH' l a the being a r ranged to 
turn the rongh Ill a n k  f rom end to end t o  form 
t h e  handle -cemplete an d  oval in eross-sel: t i on ,  
T h e  des ign is a l s o  to fin i sh t h e  hand le w i t h  
gTPa t ann s�' m m e t r i (' a l  accuracy, witholl t t h e  

a i d  of ,1< l l Ipd lahol' ,  It o T A I t Y  E X ( l I XK- K I I . Wlm X
.
E Il . s omer- I t ion fOI' an oi'di n a ry a n v i l .  t h u s  a ffording ,'on- E leetrical Apparat us_ 

se t, Pen n . This ('ont ri vance i s u seful as an " e n i e n t  means for shearing p l a t e  0 1' bIl l' metal EL ECT H I C A T, HNG T 'LA'l'O H . - C .  1 ' ,  P H I L- )I I LL.-G, �I. K I-: )l I' ,  W i l l iamsport,  !>Id, 
pngiI1E' ;  p u m p ,  0 1' ('ompl'p�!";ol', I t in vo l vp:o: the i n t o  form. as t h e  (' fi se m a y  l'Pq n i l'e ,  An i m- B lt I t' K ,  "·y m o l'l' , Xe b .  The p rpsen t invention The n1e('h a n i � m dpsignpd by )1 1', J(f'm p  is an 
(,Ol n h i n a t i o n .  w i t h  an o \" j.-l1 - �IH l lH'd 0 1' eJongn t pd I P I'O YPO gag-p i� a l so emp loyed a H  a eo-a(· t i n �: (w- I'(' i ates t o  p l'es�n l'E' -('o n t l'() l I e d  e l f'(' t l' ic me� improvem('n t  i n  m i l l s, h a v i n g  f o r  i t s obje(' ts,  
piston-.(' h a m lH'1' () )' ( 'a :o: in� .  o f  a p i s t o n  fOl'mf'd o f :  tai l  fo r t hE' �llP a l' in g" devic e t h a t g' n'a t l y fa d I i- ('ha ll i �m for l'Pg'u l a t i n g  t lU' fl o w o f  fu p l to a lll110ng o t hp l '� . to fUl'nish i m provemen t s in t h e 
j o i n ted sE'(' t i o n s  so (1 i�I ) ( ):O:l'd w i t h  I'fe'Hl le(' t to thP- : t H t(l� s u bdi v i d i n g  t lw m n tel'ia ) i n t o  I J iP('t"S of f l l l'U U('P I Ol'u t ed henp a t h t he bo i l e r . T lw boiler grind i ng dpvi (,l' !"l , in thp l11Pl\ I1l,;;; fo r  feeding- t h e  
(' a sing that U H  the v i s t o n  t U l'n s .  i t �  part s move ' ('qna l  I p ng t h  Wl H ' l1 t h i � ,  i �  l'eq t l i J'P<l, i s p J'o\' idpd w i t h  U l) l'PHSl1 I'P m oto r  ('Ol l s l s t ing m a t p l" in l to tlw gl"inding-Hll i'faees. a n d  i n · the 
relatively,  Thus it  i s " I w a�' s  i n  ('o n t a,· t w i th 'I I ' E I DI T"rAT I () X · I ' A I ) L O ( ' K , � - 'I',  1\: , ,, , , .  < ; I pn - bl' ipfl y o f a d i a p h l'agm so hp ld w i t h i n  a ('a s i n g  m�a n s  fol' ('on t ro l l ing the gl'inding by regu l a t 

the i�nf'r w �} l s of t �l P ('a �in g a t . a p l u ra l i t.y I ( '0(>, )I idl . T h i s  l )p l 'mn t � t i on-l)a d l o ('k I'e l� t('s i a s to hucklp ot1 � wardl .Y wlwn tIll' bo i l p l' 1)p(, (:�H� � ing t lw di s('h a l'ge of t h e  gron nd matel'ial  f rom 

of pO in t s.  I he m o t H'p fo )'ce a c t in g  on thIS I t o  a l' i a�s of pa d l o ('k:o: h a Y I n g  I'o t a t n h l e  I O (,kl n g- l l lP u t t>d a bo\'P I ts n o r m a l  t p m pP l'a tu l'P , 1 h i S thp g l' i n d i ng Hlll 'fa('f' �,  
pis ton , ('aU �(lH i t  t o  hun :'on t i n u o u s l y .  and its l ' ingH t h a 1- h,\' a c1 j u � t m f' n t  �(l( 'U I'f> t lw i ll S(l

.

l' tPd lllo t ion is  (' o m m u n ic a tp(] by lI�(�ans o f  a mo v a b J p  �YA � H I XG �IA C II [ X FJ .- S ,  HAYES, E l l ens
m ovemp n t  I �  t h u s  t l'anHIll I t t p<1 to t ll f' , sh a f t  of I' I t'g o f a how('d sha dd p -hfl l' w i t h i n  t lw l o('k- p l l1n gPI' to fl bt:' l l (' r a n k w h i di aets to ( ' l o�e t h e  hu l'g', "·ash. The nov(�l ff'a tu rf's of th i s  

the pnghH ' ,  hody a n d  1 1.\' a propp I' ( 'ha ngf> o f  a <1 j n s t m l' n t I'P..- I d l'(' u i t  o f  a p a i l' of t' leet I'O-maglwhL Th psf>. i n  appa l'H t u s  wp !'p des igllf'd t o  pl'ovidp a new � n d  
C I -T·() F ];'-VA Ln·� C OXT IWLLEH. -- (J , II. I h'a se t he sh a (' k hL lm l·. pel'm i t t i ng its w i t h- t lll 'n. a t t l 'a d a n  a l' m a t l l l'p, w h l eh i s  <I i l'pd l y i m p l'oved w a sh i n g  ma( 'hinp , simplp and d u rable 

(" } .O\· E IL ("h ie a go.  I l l .  Th i s  ('o n t ri va n ("p ppr- (ll'H Wa l  fl'om tIl <' I o ('k i n g- I'ing�. TIl t' o hjP( ' t  of I ( 'onn(>( 't(> <1 t o  t h e  \'a l v p  ('on 1 l' ol l i n g  t Ilt-' fl o w  o f  i n  ('o n H t l'lt ( ' t i on.  \,f"I',\' pffpe t i v E"  i n  opera t i on.  
t a i n :..; t o  ( 'o m  pound s t p a m -('n.�h lt's : a n <1 t lw i n - t lH' i lll l) J'()" ;pment , i:o: to J) I'( ) \' i (l�' B O \' ( ' }  fpn t ll l' l 'S f l1 P l . �r11 P  f1 () \�' o f . f l H ' 1  i!-i t h n :o: ( 'u t off a n d  � 1 1 P  PH s i l .\' m n r. i p l1 l n t ('d,  a n d  u l'ra ng"f'o to in�u t'p n 
t t' u t i on of t I l(- ' i n y,'H t o l' i s to I H'o \ · hlp a II P W an d I t h a t a l'f> :;;; ml p !tl. pu s '\' to ma n11 1 a d u l'l:' .  a n d  {' on- l h�'a t of t Il t' h o t i p l' I� g-radtl a l l y  dH�('kp(l. ( ' a l 1 � l n g  ('on s t a n t  tll l 'nin,!.! OYf'1' of Ow c 1 otllf'H w h U p  t h e  
i m p I'O \'f1d { 'l1 t - o if-( 'on t l'o l l p l' a l' l'u lI,�pd t o  g'O Yf'l 'll \'(, l l i pnt to In a n i p l 1 l n tf'. I t I l t' 1 ) J'p��1t I'(' to (l l'op to i t s  n O l' mal (l('g'I'Pf' ,  ma ('h i n p  iH i n  a d ion to pffp('j a thorough \Ya�h
the " nt - o ff  ,'a l \·e " f t l ] (' IO "'- p I'�""n re " �' l i l ldel'  W It E XC I l . - :\I,' L<T I "  � L \ 1I LL-' '' .  O sa k i s . �! i n ll ,  'l' I t O L L E Y. I l A H I ',·- I" . ,1 , (,,' " "' 1-: 1 . 1 . 'l I l ,1 ( ' . C. ing of t lw a l' t ie l ps t o  hI' (' ] p aned . YPI'�' l it t l e  
n ('('ol'd i n g  t o  t lu' l oad .  so t h a t  t hp pngine nU l S 'I'h i :o: t oo l ht' lo ng:-; 1 0 n (' lass o f  ) P \'f' I' - \\, )'('nt 'llPs "'oon.  'Yco d \' i l l p . :\I a ss, 'I'he o hj P(" j  o f  t i l l ' i n - ph.\·�ka l f'XP l' t io ll 011 t h t' pn l' t  of t l lP  \\'O l'k r T  is 
w i t h  grea l l't'g li l a ri t y u o ll w i t ho u t shock O J' j ar , l ' ll l p lo,rt'(l t o  � ( ' l't' W 0 1' I l ll St: I't' \V p ipt-'s i I1 1 0  o r I \' t'n tor� i l l t h is l" ou t r i \'allt'e i s t o i U :O: I l J'P t llt'  en l l et.l In t o  pI n y wh i l l' u[ll' l'n t i l l g t h i s \\'a sl i P I' . 
The uLjed uf t he i U Ye l l t i u ll Is a l s o  to h a ,'I' tl1 19  fl'um t l i l ' l L' ti t t l n /.:s or ho l t s a ll d st lHl s w h h - h : 1"'o P � I' ,'ngag·,' nw l l t  of the trol ll'r w i t li t il<'  w i re. )I E C IL \ X I C A L  �l u \' E �l E -" '1' ,  H .  ' I 'H " l S H IC N ,  

s i m p l y  a n d  d u r a b l y  { 'onst l 'uett:'(} con t l' o l l t' l' 1 1 ('('<1 ll (l j l1 :o: t m p n t  1 , .v  t l1 rnin� tlwir uod il'H .  T h e  I not W l t hstandi
.
ll g' t hfl t tlw ( 'Oll I'HP 11l I1 .\' l it· (lpv i - 1 )I'I \'P11 ))01' 1 , I owa . The i lUIJ ro\'etl meehan i e a l  

rpad l l y  applied t o  t l'" I ' n g l n �  a n ti  n o t  l i a bl e  t o  a i m  of t h e  i n vp n t o r  i s  to p roduce a I<,ver- ous,  and the road i l' l'�,gu l a r .  The in \'(,ll tion moyo ment de\'elop�d by this inven tion, 
get out of order, :Ill' . Clover does not ' limit, wl-eneh of the c l ass Indicated wlIIcII emllodles a .  comprises certain novel forms involving · a ' t h rough a novel construction, p rovides for the 
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conversion of continuous rotary movement into 
an oscillating or reciprocating rotary move
ment. 'l'he invention Is especially designed for 
use In apparatus such as washing-mae hines, 
where it Is desired to give an oscll'lating move
ment to a beater or the l ike for cleaning 
the clothes. The Invention may be used In 
churns or otherwise wherever desired. 

PUl\IPING APl'AHATTT S.-F. J .  VONOCORE, 
Gall itzin, Penn. An improved apparatus Is 
provided in this invention for pumping varIous 
liquids, and also gases, more espeeially to force 
oil to heavy beal'ings or to raise water or pump 
a it·  for use In ai r-compressors. The chief cper
ating agent is a cam-wheel which .acts upon 
devices connected with reciprocating pistons 
working in cylinders, whereby the liquid ' or 
lIuid is taken in and ejected alternately. In 
connection with the apparatus the inventor em
pioys a rotary valve of peculiar construction. 

DRI LL.-G. W. HAYS, Birmingha m, A la.  
This contrivance invented by lIlr. Hays is an 
improvement in drills,  being in the nature of a 
hand-drill  having its handle-lever provided with 
pawl-points for operating the drill  head or 
socket, and a lso furnished with a feed arranged 
for controlled operation in connection with the 
hand-lever. 

RaHway Improvements. 

Scientific American 
neckties which are provided with a bow of 
some suitable fabric. The fastener Is formed 
of spring wire and so constructed that It Is 
adapted to be held by attachment to the ad
jacent edges of turn-down collars. 

J;'OOT-RE S T  J;'OR CAH-SEATS.-L. JAN
SON, Brooklyn, N. Y. A simple form of foot
rest for car-seats I s  provided by the present 
invention which employs an improved mechan
ism for hanging the foot-rest bet ween the side 
frames of the seat in such manner that the 
foot-rest w i l l  be automatically shifted relative 
to the position of the back and seat through 
the movemen t of the back. 

C IGAHE'1'TE 
. 

OH C I G A H  BOX.-S. GOLn-
�'A/)EN, Brooklyn, N.  Y. The box Is so con
structed that after being emptied or partly 
emptied cigarettes or cigars cannot be replaced 
therein, thus not only protecting the purchaser 
from buying Inferior goods other than those 
indicated by the box label, but also p rotecting 
the manufacturer from false representations 
of goods contained in the box. 

BReSH .-H. 1<'. ESEIlT, Brooklyn, X. Y. 'rhe 
Invention p rovides certain useful Improvements 
In brushes whereby the bristles are securely 
fastened in position in the socket and are not 
lIal.lle to break when the brush Is in use. At 
the same time the cord or lIexible binder is 
prevented from beeoming loose or br!,ken, thus 
insuring long life to the brush. 

6U$hatSS and Ptrsonal WARtS. INDEX 
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U will I1nd inquiries for certain classes of articles numbered in consecutive order. If you manu. facture these goods write us at once u nd we will send you the name and address of the party desir. ing the mformation. 10 every cal!le it il!l necel!l

l!Iary to give the n u m ber of the Inquiry. 

OF INVENTIONS 

.JI U N N  &: (;0. 
liarine Iron Works. Vb Icago. Catalof;:ue free. 
I n q u iry No. 3'�6.-�'or manufacturers of crib-

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
January :ZO, 1 903.  

A N D  E A C H B E A R  I N O T H A T  0 A T ti • 

[See note at end of lis' about copies of these patents .. 1 
bage boards. . 

U U. S." lIetal Polish. Indiana.polis. Samples free. 

bJ.::.:.
alry 1\ o. 3'7�' .-For dealers In McKinley 

Accumulator platp, W. Kraushaar . • . . . . . . . .  718,774 
Aeratol', milk, J. Lemire . . . . • . . . . . . . . . . . . .  718, 644 
.-\.mmulli t ioll, uI.paratus for handling, L. 

7 1 8 , 832 
718,802 
718, 665 
7 1 8 , 908 

Coin-operated machines. Willard, 284 Clarkson St., 
Brooklyn. 

Inq-ulry N o. 3"'�S .-}4'or makers of corn broom machines. . 
Die., stamping., specialties. L. B. Baker Mfg' - Co . .  

Racine. Wis. 
I n quiry No. 312tt. -lfor an automatic macbine for i ll se�tlng aud looping wire t ll rdugh several thicl,;.Ilesses of paper. 

II. I��vt.'l'hal't . . . • . . . . . . . • . . . . . . . .  '. ' • . .  
Automatic orakt', C.  L, Taylor ,  . .  " , . . . .  . 
Buud cutter and feeder, R. Shpdeuhplm . . .  . 
Bunk, mOlH'Y, O. Burnt-! . . . . . . . . . . . .  , . . . .  . 
Ba tb. See Copying bath. 
Ba ttery COllllPCtiou, 'V. \V, Keirstead . . . .  . 
Bedst{'ad, invalid, �. 'V. Bennett . . . . . . . .  . 
Bee smoker, '1'. Ii'. Bingham . . . . . . . . . . . . .  . 
Bpl'r cooler, .T. D. Hendrix . . . . . . . . . . . . . . .  . 
Bicycl{' buudle bar, J. "r. Leavitt . . . . . . .  . 
.Blust furuace, L. Bentley . . . . . . . . . . . .  , . . . 
Blowt.'I', pl't.'sKlll'e, A, W. Cuse . . . . . . . . . . .  . 
Roller fiut', dptacbablc, J. F. Drake . . . . . . .  . 

Handle . &  Spoke Mchy. Ober Mfg. Co., 10 Bell St., Book easlug, mptul, M. J. A. Deydler . . . . .  . 
Cha�rin FaUs. O. Hook hH.lt'X It'af, H. J. BrowllP . . . . . . . . . . .  . 

Book, munifolUiug, E. B. Williams . . . . . . .  . 
Inqu iJ' V N" o .. 3 ' 3 0 .-�'or part ies enJlsged in manu - Root 0 1' shot-' ell'ant'r, D. M<'Eachel'u . . . . .  . 

facturing ci�aretle paper from tobacco p lants. Boring ma('hine, dt.'P[l, V. Petit . .  , . . . . . . . .  . 
Sawmill  machinery and outfits manufactured by the ll���'Wt� d�:��Ph�I:

t'!;;Ol��hPf.����
h
;�

n
L. i:;t����� : : 

7 1 8 , 846 
7 1 8 . '146 
7 1 8 , 6HIl 
7 1 8 , 75!) 
718,641 
718, 1145 
71H,Il93 
718,609 
718,827 
718,1;16 
7 1 8, 685 
7 1 8 , 861 
7 1 8 , 876 
718,909 
718,801 

Lane Mfjl. Co . . Box 13, Montpelier, Vt. Bottlt's, ptc. , much hie for filling, R .  W. 
I qu lr N 3 7 3 1 �' f f i nu�s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8 , 7 1 1 

nO��li:ies.
Y o. .- or manu act urers 0 w re Box nt' ('asp, B. L. Gale . . . . . . . . . . . . . . . . . . 718,616 

Metal workill� dies and novelties manufactured by B
OXt

��va���" . ��1.1:1�'���1�� . .  ��
l
: . .  ��t�

I
��I��" . .  �: 7 1 8, 882 

l1etal St ulllping Co .. Niugara Falls, N, Y. Brake and friction opl:"rating mechanism, 
] 'l q U i l'}' � o. 3 7 3 � . - For manu facturers of i l luml.  comhh\l�d , H. N. Covell . . . . . . . . . . . . . .  . 

H A I LROAD-TRACK SECUHEH. - J .  H. 

this S L I VE:R-CAX.-J. B. CRO t: C H .  :\layodan, 
N .  C.  :\ir. Crouch's invention relates to Im-CIIOWLEY, Duluth, Minn. The design of 

Invention is to furnish a securer adapted to 
keep the rails of a railroad-track from spread
ing apart or from turning or rolling. In adopt
ing this securer, several advantages are found, 
namely, in locating spikes so as to minimize the 
breaking or splitting of ties and In p reventing 
rapid deterioration of the same due t o  the 
c lustering of spikes : in avoiding danger of 
spreading ralls. especia l l y  around curves ; In 
easily applying the tie-plates of the securer to 
a track already built ; and In cases where It is 
necessary to shim under the rails, the shims 
can be placed under the tie-plates without dis
turbing the t ies. 

llutiug paillt. Brakl:' bt'am, J.  II. Bakpr . . . . . . .  , . . . . . . . . 
Bread cnttpl', A. Alldprson . . . . . . . . . . . . .  . 

llanufacturers sgrieu1turul i m plem ents for export. Rri('k kiln, .J. H, Park . . . . . . . . . . . . . . . . . .  . 

7 1 8,91 6 
7 1 8, 8 1 2  
71 8,944 
718,871 
718,631 
7 1 H , S:35 
7 1 8 , 7 1 0  
718, 860 
7 1 8, 706 
7 1 8 , 889 
7 1 8 . 702 
7 1 8 , 638 
7 1 8 , 888 
7 1 8 , 674 
71 8,683 
7 1 � , !ll 7 
7 1 8 . 704 
7 1 8 , 844 
718. 795 
7 1 S, 72!) 
7 1 8. 8 1 0  
7 1 8,Sl l 
7 1 8 , 1)20 
71H, H:l 
7 1 8 , 849 
11 8,813 
7 1 8 , 757 
718,010 
7 1 8 , f>99 
71 8,7:n 
7 1 8, 688 
7 1 8, 80:3 
71 8, 742 
71H.71 6 
7 1 8 , 923 

T I E-PLATE.-J. II. CIIOWLEY , Dnluth, :\I1nn. 
Mr. Crowley's invent ion relates to improve
ments in railway tie-plates or rail-chairs, the 
object being to supply a tie-plate of simple 
construction that may be manufactured at a 
comparatively low cost, and one that may be 
quickly placed in position, and when in p lace 
w i l l  be able to prevent spreading or roll ing of 
the rails. 

1lIiscelIaneou I!I  Inveotlonl!l. 

METHOD O F  PHODUCI�G WAT �JR-
MAHKl<;D PAPEH.-E. H .  and O. F. BERIlhlNn, 
grie, I'a. By an Improved method these in
ventors sec u re, fi rst, a gen uine and indelible 
watermark which cannot be impa i l'ed or eft'aced 
by any test known to the trade, including the 
severe action of caustic soda, which Is suf
ficient to obliterate the mark made by compres
sion of the fibers on many grades o f  paper, and, 
second, the rapid and economic production of 
such watermarked paper with perfectly and 
sharply defined marks of any figure or pattern. 

BRAIU; FOR BABY-CAH R I A G ES.-W. H. 
RAll SC.\U, Cornwal l-on-the-H udson, N .  Y. This 
deviee is a simple form of brake which is auto
matically applied and mam:ally released when 
the handle-ba r is grasped, and, further, the 
construction of the brake p rovides for its ap
plication to any baby-carriage without weaken
ing the vehlele or impairing Its appearance. 
The device may be used equally as wel l  on 
grocers' push-carts and like wheeled apparatus. 

MANUFACTURE OJ;' PHOTOGHAPH IC 
FI L:\I S .-L. M.  J .  ARMANny, 3 Rue Brantome, 
Asnii'res, Seine, France. In the manufaeture 
of these I1lms for photographic purposes the ob
ject of the Inventor is to provide improved 
means whereby such films may be readily de
tached from their support or backing. 'l'he In
vention consists, essentially, in arranging be
tween the support or backing and the sensi
tized film, a layer of suitable material capable 
of giving to the film a eertain plasticity and of 
being readily dissol ved out, during the ordinary 
operations of developing, fixing and washing. 

Hobson & Co., 17 Stale �treet, Xew York. I Bl'oodpl', �1 . �J. Johnsou . . . . . . . . . . . . . . . .  . 
provements in sl iver-cans adallt�d for use i n  

I Dq H i r y  N o.
' 

3 7 33.-For gasoline o r  petr oleum �����t:: �����:�s,C
. 
\,�

. 8������:1l : : : : : : : : : : : :  connection with various kinds of spinning ma- motor about 2� borKe vower. ('un hody m8chhH', C .  B. McDonnld . . . . . . .  . 
chinery. It provides a novel construction by I .. et me sell your patent. I bave buyers waiting. (:Hr COUpl�Il�, I� , (?: Evulls . . . . . . . . . . . . . .  . 
which waste of the mass iI). the receptacle is Charles A. Scott, Granite Building, Uochester, N. Y. �,� �: (}';:::l�)\\II�g�1i'��" '\�i\�·��-: · i..l: . i)'a'�i�i ' : : : : : :  
overcome and the sl iver remaining in the re- I n" lI i"y N •• 3 ' 3 4 . - �'or power printing press and ('ur druft g" a l', S.  1·' .  Klohs . . . . . . . . . . . . .  . 
ceptacle after the charge sha l l  have been near- full eqUI pment for a printing office. ('ar fpHdel', C .  A . 1'aylor . . . . . . . . . . . . . . . .  . 
l y exhausted may be more readi ly spliced than SAW M ILL8.�\V itb variable friction feed. Send for �;: �:l)(�l�'�:�;��Il�:'Vrl:t' ,E(Lsr:�n-&<!;��d��l���;-;'� : : : :  
heretofore. Catu 1ugue B. Geo. S. CUIllstock, Mech a n ics burg, Pa. ('a t'a, playing, Y. R. ( 'oxe . . . . . . . . . . . . . .  . 

('U l'l'iugl' sprillg", T. 13. Dowslpy . . . . . . . . . .  , 
FOLDING BOX.-W. E. BUR'roN, New I n q u i ry N ... 3 ' 3 ;"j .-�·or .. boi ler and engine ot 15 CH ... m .. nt . A. It. I1uski,"ou . . . . . . . . . . . . . .  . 

YOl'k1 N. Y. The object of the iIivention is t o  and 20 h.  p . •  with a lO kilowatt dynamo. 
�����!,71t�\��

l
�in�: Ii. ���ChI�:��:�It��, : : : : : : : : : : :  

provide an improved folding box made of Machine Work uf every description. Jobbing and re· Chuin Illuking apPul'Utlis, .J. H. Buker , ; . . . pairing. 'rhe Garv i n  M achine Co., 149 Varick cor ( 'h i f t f J II B k papel' 01' l ight Inaterial which is simple and SprinJ,( Sts. , � . Y. ' 
. 

(,h�!p
l
��

, e�;��!�, ul�. 
n
��

' &: ·z .  · 1I .  'Cl'o�Vl�il : : : : : :  
durable in ('onstrllction, very ornamental in ap- 1 11quh'Y No. 3 7 3fi.-For an engine from 50 to 60 Churll, C. \Y. Van Dt'lI I'Sl'1l . . .  , . . . . ' . . . . . . . . 
[lea rance, and having its body or cover made hurse power. f����

'
:,!;tt!!' ll�!'ki��

l
t��l�

a
�h��l�': ' i�·. ·  B.' 'B��l;;I : : : :  

f rom a siugle piece of paper adapted to be �'Ol' SALK.-Patent No. 718.750. trig�er tongue for ('("lll P, \Y. H.  ( ; raham . . . . . . . . . . . . . . . . . .  . 
shipped lIat to take up little room, and ar- !Came trap •. BIg money saver on old styles . H. M. ("oek . .. I .... t ri(' . W . .T . ])udlt·y . . . . . . . . . . . . 
ranged to allow of quick and eonvenient con- Dreyer, Mi kkelson, N. D. g�;�tp u;��P�utCl�::l

l
g(�, 1��\'

i
S�

l
bli�k�� ' : : : : : : : :  

version Int� the box body or cover without the I n "u!o'y N o. 3 ' 3 ' . -�'or a water motor from 1 to W Coat l'll .. k, automatic, A .  J . Battlc . . . . . . 
aid of skil led labor. horse power. �;���1, o!:.:n 

I
�JiOl�:.�,

n 
��

at
���

l 
U�h�itz" : : : : : : : :  

LATCH.-J. W. CO,, " " L L Y  . . Toledo, Ohio. 
Mr. Connolly's invention relates to door 
latches, Its object being more particu larly to 
produee a simple and efficient latch whleh ('an 
normal l y  be released from only one side of the 
door, but which can be so a rranged that it 
may be rele&sed from either or both sides or 
the door. 

IHC n C E  FOn U E :\IO Y I X G  SNOW.-J. S UL-

Manufacturers of patent articles, dies, stamping 
tools. light m achinery. Qu adrijla �lanufacturing Com- ���}��:����It:,l;;m�), J� ' J.�u�lis,�,��tI; : : : : : : : : : : 
pany, 18 South Canal Street, Cbicaji(o. Concrptp mixing and n1l'asnring ma('hhU', W. 

Inq u i r y  S o . 3 ' 3S.-For patties who put in grnvlty conJ!;ls�I�:
o
"�

I 
.

. 
i..'a·�i)i��gh· · : : : : : : :  : :  : .: :  : : : :  pressure water w urks. COllve,rpr, \Y. g.  \Vinunt . . . .  , . . . . . . . . . . 

Crude uil burners for heH.tIng and cookiuil. Sim ple, 
efficient and clIeap. Fully guaran teed. C. }1'. Jenkins 
Co. , l 1oa Harvard Street, \\' 8sbington. D. C. 

COllvl'ying" and louuing ('rops 01' IDPl'chandise, 
mnl'hine for, R ,  Scott . . . . . . . . . . . . . . .  . 

Cookt'r, �h'um, \Y, 8. Hunt . . . . . . . . . . • . . • •  
Com'in,: hath. l( 'ttpl', R .  Spurgin . . . . . . • . .  

I ll q u lr )' N o .  S,..39.-li'or parties furnishing bond Core ha l', contI'aeti ble-, Crosby & Aurin • . . •  
or Unen paper i l l l'ulls: Corn hUskl't· amI fOlltlpl' shredder, I .  G. 

]1'Olt SALE.- Broacbing or drawing press at a bargain , 
Pratt · & W hltuey make. lIead 1 in. to 1)4 Ill. Sllmuel 
Hall's Son8, 2'.I'J West 10t b  Street, New York. 

Bprry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cors4:'t attachment, E. Bell . . . . . . . . . . . . .  . 
Cotton Kin, P. F. King . . . .  , . . . . . . . . .  , . . . 
CrfllH', ovpr}H'ad traveling, C.' L. Taylor . .  
Crute, t'gg, 'Yo O. Anderson . . • . . . . . . . . . . .  

I nq u i ry � 9 .  a ' 4 0 .-}'or dealers in map mould- Crf'um separator, :\1. Johnsrud . . . . . . . . . . . . 

7 1 8,H05 
7 1 8 , 851 
71 8,745 

718, 732 
1 1 8 , 629 
7 1 8 , 669 
7 1 8:700 

718,902 
7 1 8, 899 
7 1 8 , 635 
718,676 
718, 807 
718,936 

LIYAN, New York, �. Y. "I.'he pu rpose of the 
invention Is to provide a durable, economic 
and portable device for removing snow, the 
device being used in conne('tion with a stream 
of running wat�r from any convenient source 
of supply and haYing Its outlet end adapt ed 
to enter any olll'ning communleat lng with a 
sewer or like conduit. 

iugs. Cross tie and clamp, mptalli<', J. 0110-
'rhe larJlest manufacturer in the world of merry-go - man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 718,952 

rGulld8� s lwotiuJl Jlalleries and haud orlo{ans. For prices ��n��:f��:: �r. BS. ���:� : : : : : : : : : : : : : : : : :  +��:+� 

V E S I G N  FOR A II .  
DROEGE, N e w  York, N .  Y. T h e  design con
sists of a main scroll extendIng from on� side 
of the leg to the other near the top and en
closing a ('ent ral  ornamentat ion , .  a central 
scroll panel .  and intermediate scrolls. 'l'he 
main portion of the leg below the main scroll  
Is decorateil with a longitudinal box lIuting. 

TOY.-H. V. LOUGH, North Plainfield, N.  J .  
This t o y  belongs to that class In which a disk 
Is made to revolve alternately in opposite di
rections by alternately tIghtening and loosen
Ing a twisted cord. :1I�ans are provided for 
carrying two disks on the eord, one mounted 

aud t erms write to C. W. Parker, Abilene, Kan. Cultivator sel'd planting attachment, T. O. 
I Ilq u i r y  No. � ',+,1 . -Jo'or maker. of H 'l'he Wonder ) cus��l��, 10;.' L·. · i.·;.�ih�;·�· : : : : : :  : : : : : : : : : : : : :  +}�:�� W ater Consum puun machIne. Cuspidor, :\fcClanuhall & Bell . . . . . . . . . . . . . 7 1 8 , 650 

\Ve manufactn re anytbillJl in metal. Patented arti- Cycle saddll', .J .  A, Ii:rusemnp. . . . . . . . . . . . . .  7 1 8 , 850 

cles. ruet�l stam ping, dies. screw mach. work, etc. g���
l
:i�

l
k:

la
��

h
p �o��ll��;�(,!�� �' . . 

I
� �

I
��, : : : : : : : : : :  +}�:�b� Metal Novelty 'Yo rks, 4:1 Canal Stl'eet, Chicago. I>errick ('noh'way, G. II. Evans . . . . . . . . . . . . . 7 1 8, 6 1 1  

Inquiry N o. 3'4�.-�·or partie. t o  manufactnre a D .. s�, �. ·A . , H�(lg .. s : . . . . . . . . . . . . . . . . . . . . .  71 H, 627 

pateuted stove pipe jOint 011 a large scale. IlIsk (1 1 111, H. L. DO!IS : . . . . . • . . . . . . . . . • . .  7 1 H , H25 

The celebrated " HornsOy-Akroyd " Patent Safety Oil 
Enlline is tJUilt by the De La Vergne Refrlllerating Ma. 
chine Company. Foot of East 138th Street, I'(ew York. 

I nq uiry No. 3'43.-�'or the makers of . the Starr 
ovu.i llnd circle cutting muchine. 

WATER POWEH. FOR t;Al.E.-Reliable 1,500 horse 
power located in 8tlLte of New York. Owner would 
equip and rent power. Davidson. Box na, New York. 

fnq u ity No. 3 ' 4 4 .-For makers of auger bits fit-
ted with dtUIllond puints. . 

I>isphl)' l'a hillPt, ( ' .  " ��lIIdh'�' . . . . . . . . . . . . 71 S, 752 
Door lOCk, pOI·tahlp, A. W'·. Swan burg . . . . . 71 S , 673 
Draft riggiu,:, (� . \Y. Fril'sz . . . . . . . . . . . . . .  71 s. fil a  
Drl'dgl', ell'ctl'ic clam, E. Chaquette . . . . . . . .  7 1 t1 , 695 
Drilling Hnd bOl'in,: macbinl', horizontal 

splndlp , G .  II . Smith . . . . . . . . . . . . . . . . . 7 1 8, 956 
Drilling and boring machillt"s, adjustable 

nttachml'nt for horizontal spindlE', G. 
H. Smith . . . . . . . . . . . . . . . . . . . . . , . . . . . .  718,955 

Dust pau, G, A, :Mclntire . . . . . . . . . . . . . . .  71 8,7R3 
Dyeing raw stock, " ... . J. l1cConville . . . . . . .  7 1 � , 651 
Ear orlUUllPlIt, A. A. Geigpr et al . . . . . . . . 71S,708 
Ele('tri(' cut out, thermal, T. E. Scantlin . . 718, 660 
Elpctric fUl'na(,l', B. G.  Achpson . .  , . . . . . . .  7 1 � , �V2 

to turn loosely upon the other, also means �'OR 8AU:. - PatenL for Insect trap. for the United 
for ehecklng the loosely mounted disk at each I State. ;  or sell tb e  right. to manufacturer in ,iugle 
revo lut ion. The disks are so constructed that I States. August 1,aiser, 428 S.  California Ave.  Ch icago. 

EIl'ctric motors, controlling, "r. H. Chap-
nlUll . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718,910 

EIl'ct l'i('ul Hwitdl, quick break, �""'. A. La 
Ro(.'hl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 8, 775 

Ell'ctt'otherupeutic apparatus, Ames & e le-
they w i l l  rotate spirally with relation to each u]i�!:'::�:t1� �ill��l!fs:S;�}�h�i:����e��:!

r
::��:�I!:�P

s 
other. and each disk Is dlft'erently colored ' to 
produ('e a kaleldoscQpe eft'e('t as the toy is 
operated. 

Wishing' to ndd a t'ew d esuuble l ines to 11 well·estab
lisb ed manufacturing busi l less, 1 should like to hear 
from i nventors having good patents to seJl. 

J .  C. ChrIsten. 
Main and Dock Sts ..  St. Louis, Mo. 

I n q a iry No. 3'4t;.-�·or mal.er. of finished parts 
of model steam engines, etc. 

Gasoline Automobile Batterle.. William [(oche's 
. •  A utoga& " used pruperly will  carry " ehicle tWICe :is 
far 88 any other battery of same weigh t .  \V i l liam 
Rocbe, inventor and manufacturer, 42 V esey �treet, 
New Y ork. N. Y., U. S. A. 

l llq u l l' Y  No. 3 7" ' .-For a flne cha in netting- or 
screen. 

\\o�unted-Uevolut ionary Docum ents, Autou;-raph I.et
ters, Journals . Prints. ¥ .... ashttl.l{ton P01'truits. ��arly 

Input . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1  S, �!)O 
Elf'vtl.tor leg, L, Burmeister . . . . . . . . . . . . . . 71 H, D07 
Elliptic SI}l'lug, T. A. Shea . . . . . . . . . . . . . . . .  71 H. 7:14 
End gate lock, F. 1\1 . Oakes . . . . . . . . . . . . . . 7 1 S , 7S8 
End gate wagoll, I�""'. G. Nagley . . . . . . . . . . . .  7 1 8 , 7S6 
Evaporatol', hl'iJll', O. Sachse . . . . . . . . . . . . . 7 1 S, 7D8 
Excavating machhH', D. "r. Miller . . . . . . . . 7 1 8, SU-! 
Exhibiting curtains for sale, dpvice for, 

H. lIay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
rOxpiosive cugine, H. J, Hurd . . . . . . . . . . . .  . 
]1""'are registPl', J. F. Ohmer : . . . . .  , . . . . . . . . 
�""'are rl'gisters, Inl'ans for operatillg, J. F. 

71 8,8�9 
7 1 8 , 1):13 
718,869 

Ohmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8, 868 
Fan"1 rpgistprs, m{'chanism for operating, 

OhnlPl' & 'ryler . . . . . . . . . . . . . . , . . . . • . •  I'""'Pt�d . WHtl'r ht'att'r, (L 1" . COIlll(' I' . . . . . . • • • •  
I" t't'li i l lg  l'egulHtor, uutomntic, F .  \Yol'rlll'l' . .  
1" ( ' 1)('(' gutt', wil't" L. ·C. Ll'Wli:WIl . ,  . .  , . . . .  , .  
Fil�' awl VOl'kt·t uttul'hml'ut, hill, O .  1-1. 

718, 867 
71 8,HI II 
7 1 8 . !142 
718,777 

:\111 11 rt' l' , • •  , • •  , • •  , • •  , • • • • • • • • .  , • • • •  , • . .  7 1 S . 7 1 8  
FIIt " I', F. Stiu!'r . . . . . . . . . . . . . . . . . . . . . . . . . 7 I H . HH6 
I" iltpl', hurrt'I , B. rrnll,\' . . . . . • . . . . . . . . . . . . . .  7 1 8 , fl1'«) 
1�' iltt'I' , l't'nt l'if1l�al, n. :\loU1'e . . . . . . . . . . . . . 7 1 8, �58 

CALCULATOH.-T. FREGOSO, Hermosi l lo, 
lIexlco. '1'hls measu rlug instrument is more 
especially designed for surveyors, and is ar
ranged to permit of aceul'8tely finding, wIthout 
calculation, rectangu lar coordinates to any dis
tances with any angle in the sexageslmal or 
('enteslmal system. to solve right angle trl
;! n gles, and oblique angle triangles by giv ing 
Immediately and ac('u rately three requ ired or 
unknown measu rements, and when the other 
l h l'ee measurements a r!' known to reduce �tadia' 
distances to the hori zon and to I1nd the dlft'er- American 11 ln st1" l t ed lf a�uzine�. }l�arly Patents siJ,!"ned }l'illgpr guard, ]). �Il':\lillan . . . . . . . , . .  , . . . . .  718, 652 

GAH'fI�R- S e l'l'OH'fEH .-MAlI Y L. Bt:C KAU, 
New York, N .  Y. The aim of this invention Is 
to furnish a garter to or from whleh a sup
port may· be quickly and handily a t t ached or 
d"tached. '1'he support i s  adapted for attach
men t to the side of a corset, so that the hose 
may be comfortably held up by means of gar
ters . and without the aid of c lips, thus pre
venting laceration of the hose. From this posi
tion the garter is prevented from slipping and en('e of elevation between any two points. 

M anuals of tbe ellrly 40'.. Correspolltlence solicited. �;��·�'"t
r
:i:�;l f:\Il:I;; Il::.�'

d
f,�

'''). �i�i.;. : : : : : : : : : : :  + :�:��� by Presidents of the United �H ates. V alel l t ine's 1 1�'h't'S' prot-P(· to !' fl'ollJ . ),1 . l\1urry . . . . . . . . , 7 1 S, 7X:.! 

the wearer is assured of perfect safety even PI<;i\'CI L-1I 0 LIHC n .  - K K LONG. Los 
when the garter Is worn comparatively loose. Angeles, . Cal. The improved holder will de-

WAI S'l'BAND.-L. P. KLhllDhlllER, Louisvi l le, tachably hold a pencil at a given point, so 
Ky. This invention relates to improvements In that It  w i l l  always be accessible fOI' use,  as 
waistbands for trousers and other garments, for example, the devlee may be used In connec
and the object Is to provide a band with belt tion with a writing pad or tablet. The holder 
straps formed directly thereon. One novel may be easily attac hed or' removed wi thout 
feature Is, that the waistband has adjacent Injury to the device. 
parallel slits, between which, material I s  folded STAR'fI NG-GATE.-P. l\ICGI !'iI N I S .  London, 
to form a belt-strap ; and another, is in the ( 'an.  The Invention relat .. " to Improvemen ts 
wllistband comprising an outer portion, aud a in starting gates for racetra('ks, . t he objec t  
l ining ; t h e  outer portion having para llel  sl its. being to provide a ga t" of simple construction 
the material betw�n them being fold(>d i nwa rd having a locking means so a rranged as to be 
to form a box-plait, and the edges of th .. ou lt' r ' Iuickly and positively released to permit the 
portion being turned against the l i n i J '�: aud i gat" to move to open position . 
box-plaited inward of tbe straps. I NofE.-Copies of any of these pateuts will be 

NEC�TIE-FASTE�ER.-J. H. FR.I,." �' Hal- ,  furni�bed by Munn & Co. for ten cents each. 
tlmo'· ... Md. Mr. Franz's Invention is an im· '  Please st.ate the name of the patentee, title of 
provement In fa�tener� for the sblelds ot I tbe inveDtlVu. and date of this paper. 

Address C. A. M.,  Box 'j''j:j. N ew York. Forming- tool , Yt 'u t llla n  & l\1pssingt'r . . . .  , .  7 1 8,961 
]4""'OR SA Ll!:.-Sure money maker. About on e-thi rd (,""'rllit hox , R. II. Shot'makel', Jr . . . . , . . . . . . .  7 1 8 , 666 

interE st is u:lfered for sale to man n sse sillU" nructic:l1 11'tll'}HH'P a i r' hputN', snH'ltin�, J. L. Giroux . . 7 1 8 , 7G5 t'"0 s ,.. t'" (i'llrnitUl't', ('b'" Wl'U I'l'Pl' fol', A. J. Bun-ex verience. a desire to take active, Illil:lit"ressive bolO . and Ilt'll . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  , . . .  718,906 
about. t en thouHand dollars to invest ill a brass and l I'on I��llSP or j Ullction hox, l'ledrical, 1\1. H. John-
specialt.y factory, which hus been es'tabhshed seven " Ron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , • • • •  7 1 8, 632 

•• liSt', Auft'ty, J. �a('h� , . . .  , . . . . . . . . . . . . . . .  718, 797 years, and w hich has very v a l uable Iltttents. and is 
never able to fi l l  orders prom p t l y  owing to heavy 
demund by railroRds Hud power I Iltlll ts all  over the 
U nited 8tutes. Address . 

Box li54, PittsbUFg, Pol. 
I n v entors and p:uties destrilll{ to bave patent.ed ar

t icles IllHnufactured plellse take not ice :-An old efttub
I � s b ed New Jt;llg)anu eOllcerl l ,  with hUJ,!"e experience in 
mallu facturing ulld marketil ll! Hpecialt tes of different 
kinds, desires t U 'obt n i l l  eOl l t rol of JHt t e n t ed inventions 
of m e rit . ul ld would eit her Jlurchnse sallie outright. or 
mallufacture on roy alty. A l l  i..'oJUlUunieatiull8 wi l l  be 
considered strictly confident1�I, and we l'eSE"rve the 
right to reject an y or all l nventions Ru bmitted. 

Address P. O.  Box No. :Ht;. 
Bridgeport, LOllD. 

( ( U llJP u I'()U rutu8. Harris & HoIIllPB . . . . . . . . . . 71S, 623 
GalllP npllul'u tm;, F'. P. (]p Grandt·hump . . . .  718, 709 
GUI'Illt 'nt ('insp, ( ' . H. Iteimard . . . . . . . .  , .  71S,794 
( �ns di�tl'j )mti l l� apparatuR, "... . I I .  \Yig-

tnorp . . . . . .  , . . . . . .  , . . . . . . . . . . . . . . . . . . .  7 1 8,H41 
nus t' 1I�illt · . Rollt'l'tSOl l & )'la tSOIl . . . . . . . .  , .  7 1 8 , 658 
Uas g"f'lIPl'Htor. 'H't't.dt·IH', rr. II . . J. Lpck-

hand , . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . 
( ; as, lIlu kill':. B. Tll lhot . . . . . . . . . . . . . . .  , . .  . 
nus  llIt'tt' 1'. l l h' k  & Ehl'pmwl1er . . . . . . . . . .  . 
O H K. IU'o(hwillg", .J . F.  Stlt (·.,y . . . . . . . . . . .  . 
nus I't'gulating" \'a l yt ' .  '1'. "'i lsoll . . . . . . . . .  . 
O a K  valv... uwl hUI' IH'r. ('omhhlt'tl . K L. 

:\1001'.' . ,  . •  , • •  , • • • • •  , . • •  , • •  , • •  , • • .  , . 
Gat!:', J, Hot.1gell� . . . . . . . . . . . . . .  , . . , . . . .  . 
(i.lns�, df'('ot'atin� a l't , Alkt, & Moss . . . . . .  . 
( : luss, 1l1 8 t lnfuctul'in� urt, ' Alke & Hadlt·y . .  
Goal, D. �'onlls . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

(Continued on page 84.) 

7 1 8,950 
718,887 
718.826 
7 1 8, 884 
7 1 S, !J59 

7 1 H. 8i7 
71S.6�ti 
7 1 �, snrl 
7 1 S.RM 
718,924 
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VoId pxtracting process, T. B. Joseph • • • •  7 1 8 , 633 
Gopher trap. J. M. �lf'rritt . . • • • • • • • • . • • • • •  7 1 8 , 853 
Grain separator st'f'd clt?aner, L. Thort-

vpdt . . . . . . . . . . . . . . . . . . . . .  : . . • . . . . . . . . .  7 1 8 , 741 
Gratl', dOlllPStiC firp . •  J .  J. Chavasse . . • . . . . .  718, (i0� 
Gratl', foldable, C. A. Larson . . . . . . . . . . . . . .  7IS ,7 1 4 
GUll fipld mount, autolliatie machine, L. V .  

Bl'lll't . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8 , nOu 
Gun n'eoil uppura tl1S, 1>a W8011 & BllCk-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 S , 7-ln 
(� l l l l , SIH'ill� ai l', ,Yo F.  �la l'khalll . . . . . . . . . .  7 1 � , tHO 
Hawllp for shpt't llH'tal vt'�st' ls, L. H.t':tsl'l' . .  7 1 � , 650 
Hanow ridillg attadllIH'tlt , .r. )lUl lUgUU . . . .  7 1 �, �52 
I Ja rvl'l"!tl'r, l'lho('k eOI'l l . ( � .  T. Crohargpr . . . .  7 1 �,919 
J [PHtpl', J. G .  Hastil lgs . . . . . . . . . . . . . . . . . . .  7 1 � , 931 
I [('u tillg 01' ('ooling appal a ttll'l, I la lll lllolld 

& Wadupll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 S , 928 
I 1puting R,rStplll , pIpf'il'i( ' . E .  E .  Uohl . . . • . .  7 1 8 , 6 1 9  
lIoof trillllllt'l". S. 1 .  HOl'l(' . . . . . . . . . . . . . . . . .  7 1 H, 796 
IIol'lH'l', loading and discharging, rr . Niehol-

l'l01l . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 ,s , 862 
lIorll, de. , malmfaetul'f' of llH'H I  from rHw, 

J. U.  Bierieh . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8, G97 
I1ol'sp �'('cpptacle, G. ,Yo COOpP[· . . . . . . . . . . . .  7 1 8,r n r.  
Bmw rf'el for cranes, II. II .  �l111ings . . . . •  7 1 H , G72 
Hydrocarbon vapor IHl l'lH'I', L. �L'apin . . . . . .  718, 67G 
Icl' tongs, G. L. Pt?rvier . . . . . . . . . . . . . . . . . .  7 1 X , 7nO 
l IuIt'x , card, R. L. IIUlltpl' . . . . . . . . . . . . . . . .  7 1 g, H30 
Induction motor, C. C. ChpSllt'�' . . . . . . . . . .  7 1 8 , 697 
I rrigator, E.  E .  Steulll' . . . . . . . . . . . . . . . . . . .  7 1 S , 7:l9 
l'\,Ill'e rest, I. Pettel'spn . . . . . . . . . . . . . . . . . . .  71 g, 875 
I\:nitting macbiIlf', F. )1. Xi<'hols . . . . . . . . .  7 1 H , 951 
Lamp guard amI shadt', comhill t'll , \Y. .J. 

Hartwig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8 , 624 
Land roll('r, O. A. Puekt'l' . . . . . . . . . . . . . . . . .  7 1 S , 870 
l�uHt, E.  Bostock, Jr. . . . . . . . . . . . . . . . . . . .  7 1 8 , B46 
Lusting machine, boot or shol', H. 'Y o Pppr . .  7 1 � ,873 
Latch, A. Williams . . . . . . . . . . . . . . . . . . . . .  7 1 H, 6R4 
I .. paf spring, T. A. Xht'a . . . . . . . . . . . . . . . . . .  7 1 g ,  73:� 
Lpather splitting madlill t ' , Quigley & Gay . .  7 1 g ,6r,5 
Lifting jack, II. J)t'a l·IJOl'l l . . . . . . . . . . . . . . . .  7 1 � ,n-l7 
Lillotype machhh', C. )lm'hlpist' l l . . . . . . . . .  7 1 H,78l 
Liquid fuel burnPl', D. H. �lostpll(>r . . . . . .  7 1 H,Sr,9 
Liquid sf"parator, eputl'ifugal, O. Ohlssoll . .  7 1 H , 724 
Lock. Sf'(-" Door lock. 
Locomotive ('xhallst mpc-hanism, "'allac-t' & 

Kellogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 H, (]81 
Loom cloth roll shaft, R. R. I-\:plly . . . . . . . .  7 1 � , 049 
Loom thrpad parting mpchanislU, E. S. 

Stimpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8 , 957 
Mail delivering apparatus, G. Condol'�· . . . .  7 1 8 , 698 
Mail rec('iviug , and coll('cting allJla rH tus, 

Marx & Merei . . . . . . . . . . . . . . . . . . . . . . .  7 1 R , 7 1 7  
Massage apparatus, C .  J. Bailt'y . . . . . . . . . .  7 1 8 , 594 
Massaging apparatus, P. B. rrurck . . . . . . . .  7 1 8 , 958 
Massage machine, T. D. Ingram . . . . . . . . . .  7 1 8,766 
Mattress ' tufting machine, F. Bpnoit . • • • . •  7 1 8, 901 
1\1pdicine droPPP1:' G. B. Hutchings . . . • . . . •  7 1 8 , 764 
1\1ptal treating furnace, H. D. Hibhard . • . . . .  7 1 8 , 760 
Mptallic oxids, reducing, E. G. Acht'son . .  7 1 8 , 891 
'Milling macbine change sp('('d a ttachmpnt, 

W. P. "'orton . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8 , 866 
l\Iolding machhwry, W. ,,""' . Doolittlp . . . . . .  7 1 8, 829 
l\IllffiPl', 'Y. Hehpupr • • • • . . . . . . . . . . . • . . . • . •  718, 730 
Nail. �].  H. Imla)' . . . . . . . . . . . . . . . . . . . . . . . .  7 1 � , 934 
Nut lo('k, M. }1'. Wt'llrich , . . . . . . . . . . . • • • . •  7 1 8 , 682 
Nut loek, Lpvy & h't'I l� . . . . . . . . . • . . • • . • . . • .  7 1 H , 77 6  
Nut lot.'k, 11;. S. Hawkins . . . . . . . . . . . . . • • • . •  7 1 8, 838 
Nut lo('k and guard, A. E.  "�hitt-.. . . . . . . . . . .  7 1 8 , 744 
OrulUlllet', extractor for 11l'Ppch-Iouding, 

)Ipigs & )Iix"ell . . . . . . . . . . . . . . . . . . . . . .  7 1 8 , 7 1 9  
Pa('king, G. )1 .  Costt'llo . . . . . . . . . . . . . . . . . .  7 1 S , tio 7  
PU('king devicp, hydraulic, A. O.  Cummings 718,7.,1 
Packing rings, machiIu' for making, A. B. 

Norris . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . •  7 1 8 , 863 
Padlock ,  W. K. Palmpr . . . . . . . . . . . . . . . . . . .  718, 7B9 
Pultltpr's hook, B. F. Foss . . . . . . . . . . . . . . . . .  7 1 � , 753 
Paints, cabitwt for pxhihiting and advPl'tis-

ing, II. ,Yo Sha\\' . . . . . . . . . . . . . . . . . . . . .  7 1 8 , nr.:{ 
PapPI' cutttpr, M. Nplsoll . ; . . . .  , . . . . . . . . . . .  71S, 722 
Parer and coring llla('hint', fruit, L. 1. Y 1'0-

InU llS . . . . . . . . . . .  , . . .  , . . . . . . . . . . . . . . . . .  7 1 H, fiS7 
PpdoIDPtpl', ,Yo E. POl'tt'I' . . . . . . . . . . . . . . . . . . .  7 1 H , 7!l2 
Pt'u gnidf' or I'P8t, 1. Bt'rgmalln . . . . . . . . .  , . .  7 1 8 , G95 
Pbotographic platp and fillll hath tank, K A .  

Bouchpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7IH,904 
PhotogrnpbJc shnttt'r oppratiug llP('hanislll, 

G. A .  HOlllmt'l' . . . . . . . . . .  , . . . . . . . . . .. . . .  7 1 8, 736 
Piuno t lllH'r, A. Bralllha('h . . . . . . . . . . . . . . . .  71 8 ,691 
Pil'k. ,Yo H. Jpnkim; . . . . . . . . . . . .  , . . . . . . . . .  71S ,H4l) I Ph'ttl l'P pxbilJiting dt'viet' , A. HOt'I'Ill ]P . . . .  7 1 8, 763 
Pit-' i'eing amI pxpanding mil1 , ,J. II. N iehol-

son . . . . . . . . . . .  , . . . . .  . ,  . . . . . . . .  " . . . .  7 1 8 , 72� 
PiIH' truillg' mpehaniRlll . ,,�, "� . Doolittlt' . .  7 1 S , S:W 
Phl('kt:'t eloSPl', I<J. Falkt'll l ll ' l'g' . . . . . . . . . . . .  7 1 �, 7G1 
Pla1l( " .J. A. Truut . . . . . . . . . . . .  , . . . . . . . . . .  7 1 8 ,679 
Planing kt'.'· grooVl'S, llI:H'h i l 1 p for, F. Rpgm'l' 7 1 8, 728 
Plo\\' and plallb'r, ('omhilu'd li�tt'l·, A. Sht'ur-

PI' • • • • •  " • • •  , . ,  • • • • . . . • • • . • • . .  7 1 S . titi:�, 7 1 8, 064 
Plow, hppt pulling and lifting, ,\V. II. 011-

bl'l't . . . . . . . . . . . . . • . • • • . . • . . . . . . . . . . . .  7 1 8,fia:� 
Plo\\', ridilIg', .J. Ehlpr . . • • • • • • . . . . . . . . . . . .  7 1 S,g:n 
Plow, wh(,pl, C. T. EllisbHl . . . . . . . . . . . . . .  7 1 �, 70l) 
PlII 'umatic tulip s�'stt 'm, K. J.J. Htnurt . . . .  71 �,740 
Polt' and tbill conplilIg, J. I� . .:\..('kt'l'm l ln . .  71� ,fi9:� 
Polp or.post a lH'hol', Ilwtallic, 'V. ,V. Hil l  . .  7 t .�,H-ll 
Potato droppPI'. C .  R. F'oard • • . . . . . . . . . . . . .  7 1 8 ,707 
Precious mptuls from lllatte, sppal'atillg', I'" 

R. Cal'lWllt('r . • . . . . • • . . . . . . . . . . . . . . . .  7 1 H , 001 
PI'Pssnrt' pxprting lllPehanhnn, E. nm'lItht'I' 71 �,021 
Prilltt'rs' l'ulps, lllachinp for mitt'l'ing, II. C. 

Hnnspn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718,837 
Printing in ,folors, apparatus for, T. Regell-

stpinpl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  7 1 8, 877 
Printing 1)latps, making l'Plipf t'ffpct, 'V. A. 

Hinners . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  7 1 8 , 842 
Printing platt's, lllaking rt'lipf pffpet, .T. L. I Shilling . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  718, 8:3:1 
Printing prpsg eJlUSP hohling dpvic-l', R. E.  

& A.  KplllIH'r . . . . . . . . . . . . . . . . . . . . . . . .  7 1 S , 6a-t 
PrOlwllpl' whppl, O. E .  Hul'l' . . . . . . . . . • . • . • • •  7 1 �, HS1 
Pullp.v , PXIHlllSihlp, P. II. Hhup . . . . . . . . . • . .  7 1 �, SOO 
Pump, c('ntrifllga l, L. Lphlanc . . . . . . . . . . . .  7 1 � ,(i-l2 
I)Ulll}l, foret', ,Yo .\ , I-\:(, I'foot . . . . . . . . . . . . . .  7 1 S,771 
PUlllping t'l I�ilH'. non-l'ota th'p, L. d 'Auria . •  71 8,So8 
Punch, ebp( ·k . ,Y o .J. l\.t'IHIt , I'( l i IlP . . . . . . . . . .  7 1 H,R48 
Puzz!t'. E. I ItH'kt ' l' . . . . . . . . . . . . . . . . . . . . . • •  7 1 H , R4;{ 
P�"l'ox.rlill t'ompoll lHI, .J . I I .  Htt'Vt'ns • • . • • • . •  7 1 H , 070 
Ucu'k. X('(' ('oa t I'IH'k .  
Rutliatol', .\ . O .  Ha,\' lt >:'( . . . . . . . . . . . . . • • . . . •  7 1 S , �!)8 
H.allway hhwk Systt'lll , II . . J . Fullpr . . . . . • . .  7 1 �, 92r, 
Railwa)' switr'h, P. F.  Kill/< . . . . . . . . . . . .  7 1 g,(j;j(J 
Hawr wip!'r, al lt iR"l Itk, R. II. · 1 )"kln , . . . . .  7 1 H,�22 
H.t'(·pptaC'ip for liquid or st'lll i l i tllli(l 8UI)-

stan('ps, J. I 1 i l lkt ' l . . . . . . . . . . . , . . .  , . . . .  7 1 H, 625 
Ht'fl'igt:'l'ating apparatul'!, H. CoptlOla . . . . . .  7 1 �, (j()tj 
U .. frigpratol', ,Yo �\. Hulin . . . . . . . . . . . .  , . .  7 1 � , fl2H 
Upfrigerutor, R. ,JotH'S . . . . . . .  , . . . . . . . . . . . .  71 �,7 1 2 
Rt'frigerutor, I I .  Inman . . . . . . . . . . . . . . . . . . . .  7 1 � ,7G7 
Rt'fl'igPl'ator ('ar, ( � .  C.  P('l'kins . . . . . . . . . . . .  7 1 8 ,874 
Rt'spiratol', .J. ,y, )lcNal'Y . . . . . . . . . .  , • . . • •  7 1 8 , 785 
Rit)jllg' hullit, J . . Tura n  . . . . . . . . . . . . . . . . . • . •  7 1 �, 769 
Roof IJruekpt, .T. L. ('hast' . . . . . . . . . . . . . . • • •  7 1 H , 602 
Rotary PIl�iIw, .T. L. ::\lc)lillan . . . . . . . . • • • •  7 1 8 , 6G3 
I{,otar.,' pngiul', .J.  B.  PolIo I'd . . . . . . . . . . . • • •  718,791 
Uotar,,' pngiIlP, IllultiVlp PXIHlIl�ioIl, rpars(� & 

I (1vprs . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  � 7 1 8, 725 
:Safl's, ('te. , dosiIl� :01 (1 loek ing device for, 

R('ynolds & Mpilink . . . . . . . . . . . . . . . . . • 7 1 8,878 
Hall'S pad, II. ,Yo :\la tlw l' • • • • • • • • . • • • • • • •  7 1 8, 648 
:Seoop, A. H. Baughman . . .  , . . . . . . . . . . . . . . .  7 1 8, R 1 4 
�('ulptural rplipfs, pte. , mal dng', J. "" ultpi' 7 1 8 , 890 
�t'aling jar  for prp8prving Il l't ielps of food, 

(}. I�l't's . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  7 1 8 , 6-t:� 
�P('01Hlflry uuttt'IT, 1. Kit�(-'p . . . . . . . . . . . . • .  7 1 8 , 6:l7 
:Sppd-dl'ill scrall( 1 l', disk, '''. HtpplwlIson . . . .  7 1 8, 885 
St't'd dropper aud f(1rtilizPl' llistl'ihutpl', cot-

ton, J .  C .  Griffin . . . . . . . . . . . . . . . . . . . .  718, 620 
:St·t'ding ma('hine, 11'. K. Lathrop . . . . . . • • • •  7 1 8 , 640 
S('wp<l u rti('it's, spam for, C. �lcNt'il • • . . .  7 1 8, 654 
St'wt'd al'ti(']('s, SPflUl for, E. T. Allan . . . .  7 1 8, 94:3 
Spwt'd artie·lt's, sparn for, R. G. '\'Voodward 7 1 8,900 
Spwing marhinp guidp, )1. E.  Campupll . • . • . •  7 1 8 , 8 1 8  
Sl'wing' maebiup tak('-llp mpcr allislli, J .  

IJiphl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718, 703 
SluHIt, stOll awl l'l'lt'ast', automatic window, 

H. A .  Stn rr . . . . . . . . . . . . . . . . . . . . . . . . 7 1 8 , 738 
Shatips to rol1prs, mt'an� for fastening', H. A. 

Stll l'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718, 737 
Hbaft ('ollar, split, G. Potstada . • . . . • . . • • . .  7 1 8, 72 7 
:SbU l'pt'lwr, disk, A. H. Grimm . . . . . . . . . . . .  718, 966 
Shppts or platps, mac-hine fol' making lami-

llutpd, }<�.  Cooper . . . . .  , . . . . . . . . . . . • . . . .  7 1 8,914 
Hbingling hracket, .T . ,Yo Fan . . . . . . . . . . . .  7 1 8,H6:3 
Shllttlp, wP:lvpr's, L. 'Vpngl'f('ld . . . . . . . . . •  7 1 8 , HOfi 
Si.nk und wash and hath tll�), comilirH'u, rr. 

)11118 . . . • • • . . . . . . . . . . . . . . . . . • • . • . . . . • .  7 1 8 , 856 
Slack adjuster, "T. IT. HauvHg'(' . . . . . . . . . . .  718, 7!)!) 
Slotting machine, P. B. llurr ison . . . . . . . . . .  71S, !l:IO 
Smelting furnace, Pf·ttpugill & Nicholson . .  718, 726 
Smoke consuming Loiler furnace, W. H. Dan-

iels . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·71�,60� 

Scientific American. 
j, St " Foot and 

ar Power 
Screw Cutting 
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are drop-forged • . Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 

W A LWORTH M A N U FACT U R I N G  CO. , 
1 28 TO 1 3 6 F E D E R A L  ST. , BOSTO N ,  MASS. 

T H E E U R E K A  C LI P  

Speaking tuhe mouthpiece, J. C. Bohr • • • •  718,809 
Speed changing device, J. H. & H. H. 

I)o\v . . . . • . • . . . . • • . . • . • • . • • • • • • • • • • • • • •  
Spokp fastf"uing device, J. Ga worzewski • • . .  
�qnare aud miter, try, T. Gprber . . . . . . .  . 
XqUH l'p for die makprs' USP, try, O. 'V. 

718,922 
7 1 8 , 964 
718,618 

Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 718,913 
Xqnurt' . IH'otl'Ueting, Caldwt'll & TP1'l'y . . . . . .  718,817 
Stnekt'l', ha,r, .J. 1\1. Copenhavpr . . . . . . . . . .  71H,605 
>lta('k! ' l', hay, Rhoads & Decker t . . . . . . . . . .  7 1 � , 879 
Xtair covpr and llosing, W. H. C(H)ppr . . • •  7 1 8 , 821 
Stall, ('ollupsihle horst', A. Hprsehmann . . . .  7 1 H , g40 
Stand-pipt', M. M. :Moort' . . . . . . . . . . . . . . . .  71 8,720 
Staple, W. H. )forehollse . . . . . . . . . . . . . . . . . .  718, 649 
Stpalll hoilpr, I�. T. Hannum . . . . . . . . . . . .  71 H,8aO 
Steam bOnN' for motor vehicit's, A. H. Hmith 71 S,H54 
Stpum pngitw, C. Lpan . . . . . . . . . . . . . . . . .. . .  7 1 8 , 7 1 5  
Steam gf'nprating furnacp, .J. L. (Bronx • • . .  7 1 8 , 750 
Stpum gPliPrutol', J.; . A .  HrillPr . . . . . . . . . . . .  7 1 8 , S H i  
Stpam sppnratol', 1 .  '\\'atts . . . . . • . . . . . . • . •  7 1 8 , 805 
Storp !JIl l , C. 11. Mather . . . . . . . . . . . . . . . . . .  7 1 8 , 647 
Stove grate, A. B. Cluuit's . . . . . . . . . . . . . • • . .  718,604 
Stove or rungt' gus hpating apparatns, cook-

Ing, T. I. Rllllkln . . . . . . . . . . . . . . . . . . . . . . 718,793 
Stovppipp, O. 1\1 . Bnub . . . . . . . . . . . . . . • • • • • •  7 1 8 , 599 
Sugar from ht't'ts, making, 11". Brpyer • • • • • •  7 1 8 , 692 
Support or trpstlt�, folding, Burri & Helferich 7 1 8 , 600 
Supportillg Hpparatus, safpty, J. I\:. Green • •  71 8, 948 
HnSIWlHlpl' fastpllf'r, H. Joslin . . . . • • • • • • • •  718, 768 
Swing, C. B. McKay . . . . . . . . . . . . . . . . . . . .  71�,  784 
Hwitc·h. Spe plectrleal switch. 
Tap hole plugs, making, A. Dick('y . • • . . . . .  7 1 8 , 828 
Targpt, shooting gallpl'Y, A. .J. NOl'th-

('mft . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8 , 864, 718, 865 
Tplt'pholH' spt, K. B. l\:Ullpr . • . • • • . . • . • • . .  7 1 8 , 855 
Tplppbollt' SYSi('Ill , F. B. Wood . • . • . • • • . . . .  718, 686 
Thill support, unti-rattler, J. B. Cooke . • . •  7 1 8 , 820 
Thrpad gllidt? and cleUlwr, F. I�. Garner . . . •  7 1 8 , 6 1 7  
Tlm(' lock, C. W. Spicer . . . . . . . . . . . . . . . . . .  718, 668 
Tin from till serap, l'P('ovf"ring, R. H. Gould 7 1 H , 927 
Tirp, plastie wbppl, W. C. I..tl1y • • . • . • • • • .  7 1 8 , 645 
Tin', vt'hicl .. , .J .  S. Chf"uhaUs . . • • • •.• . . . . .  7 1 8 , 696 
Tobucco knifp, O. II. Kellpy • • . . . • • . . . . . . .  7H!,847 
Toilpt tahlets, apparatus for making, ,Yo rrhe most usefuJ article ever invented '"" 

tor the purpose. Indispensable to Law
yers. Editors, Students, Bankers, I l lsur
ance Com pan,ies and bU81 n�s� men gen� 
erally. Rook marker anll paper clip. 
Does not mutilate the paper. Can be 
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� �. T01'('h, C. II . Browll • • • • . . . • . . . . . . . . . . . . . .  
7 1 8 , 7 1 3  
7 1 �,614 
718,598 
718, 721 
7 1 8 , 662 
7 1 8, 762 
718, 750 
7 1 8 , 678 
7 1 8 , 939 
7 1 8 , 690 
718,773 
7 1 8 , 671 
718, 661 
718,918 

Z To,,', .T. H. Nt'lson . . . . . . . . . . . . . . . . . • . . • . .  
? To,,' figul't', C. E .  Shaf'f('l' . . . . . . . . . . . . . . . .  . 
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lti Jgo���n��� ���:�n2��c; � Tructioll apparatus, N .  lIis8 . . . . . . . . . . . . .  . 

Trap triggPI' tOllguP, H. II . DrpYf'r . . . . . •  and notion dealers. Ilr by mail on receipt 
of price. Sample card, by mail, free, Man-
Y,fi�
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t:f',h ide P in ions and 

Accurate M etal Gears 
Can furnish anything in 
thhs line. Get our prices 

THE NEW PROCESS RAW H I D E  CO. 
Syracuse.  N.  Y .  

Apple  Econom ical Gas Engine Ign iters 
Are l,o;,iti vely the best built for Statwllary, 
Automob i l e  an.1 M arine 
Gas l<:nginJ:'s, dther toucn 
��, t',i�::.� I;h:)���e������h; 
manufal'ture of Igniting i) ,v n a lil o �, !\Iagnetos, 
( � o \·ernors, Coils, Plugs, t'tl'. Write for printed 
mattt'r. The Dayton 

J:lf,'(·trlcal M U ll "",. 
(lolll})Rny" No. tlO l:)outh St� Clair St., Daytvn, UhlO, U. S. A. 

BOGART GAS ENGINES 
Double rYli nder, 50 h. p. 

and upward to 500. 
FARRAR &: TREFTS, 

. Steam Engine &: 
Boller Works . . . .  

"Tbe Sharer"ti� 
A new foot power that can be applied 
to all l ight machinery. A kick starts 
the machine and an occasi'mal kick 
keeps it going. Send jar our Booklet 

SLOTKIN 6: PRAG LlN, 
2 1 0A Camil  St • •  N e w  York 

M A G N ET I C  Metal Separator 
The best contri vance for separating 

turnings, filing'S etc., from brass 
other matel'ial�. C y l i n  d e r  

i n  cut hal'! 300 IDagnetf.>!. to 
adherp�. separatin/l it 
pal'ticles. Bruss stOCk 
can be used tor best 

3 sizeR. 1,500 to 4,000 
anll upwards. In use 

lIl LIl ,,,ea01111� factol'ies. Mnnuf'd by 
�awyer, Worcester. Mass. 

�--:::--�----,.,,--

T O O L S 
FO R M EC H A N I CS. � Send f o r  Free Catalogue N o .  1 6  B. � 

The L. S. Starrett Co. ,  Athol,  Mass . ,  U. S, A. 

P E R F E CT · P U M p · P O W E R .  
i s  attained only in the 
T A B E R  ROTARY P U M PS 

They are mechanica1 
s imple and dl lrable.\\' i J i  
pump Dot or cold fluid, 
thin or thick. Requires 

no skIlled mechanic. Most 
power at least cost. All part8 
interchangeable. Made of 
iron. steel or bronze, Can be 
drivp-n by belt, motor or en .. gine attfchruent. Large lIlustrated. Catalogue jree. 

TABER P U M P  CO. ,  3 2  Wells St. ,  Buffalo, N . Y . ,  U .  S .  A.  

IGNITERS 
GAS and GASOL I N E  

E N G I N ES 
�::rh��!r���<{��

a
Jt::t�gg�l;; 

and .Marine 'En(lines. W'rite jlf/' Circular. 
QUEE:S J:LECTRIC CO., 814·1:)11:) liroaliway, Cincinnati , O. 

" WO LVE R I N E "  
Gas and Gaso l i ne Engines 

STAT I O N A R Y  a n d  M A R I N E .  
u'Volverine" I s  the only reversible 

MarineG-as Engine on t.he mark�t. 
It is  the 1 i.llhte�t engine for ittol 
power. Requires no l icensed en
gineer. Ab!wlutei1n;afe. Mfd. by 
WOLVER I N E  M O TOR W O R K S ,  

12 J 1 n rou Stre('t, 
Grand Rapids, Mich. 

Trollpy, G. R. Tomb . • . . . .  , . . . . . • . . . • • . . . . .  
Troust?rs, mpuns for CI't'using, A. S. Pike . •  
Trousers support, �1. lI . Bowman . • . . . . . . . •  
Truck, ('aI', S. 11'. Klohs . . . . . . . . . . • • • • • • • •  
rruhe dl'awiug devh�(,', Htpifl'l & Brown . . . .  
Turbine, stpam, R. S('hulz . . . • • • • • • • . . . . . .  
Turbine, sit'um, L. E.  Crespin . . . . . . . . . . .  . 
Twppzprs and magnifying glass, combined, 

�'. ,J. BOPhm . . . . . . . . . . . . . . . . . . . . . . . .. .  7 1 8 , 748 
TWisting amI winding machine stop motion, 

H. & .T. W. Collins . . . . . . . . . . . . . . . . . .  718,912 
Typp holdillg clump, J .  A. Halldiboe . . . . . . . •  718,622 
T�'pl'writl'l' I'illhou actuating mpcbanism, J. 

D. Dllllghprty . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8 , 824 
Tn)(-'writillg' ma('hinp, Harrison & Hill . . . . . .  718,S29 
T,n)Pwl'i ting machinp, t�lectrically operated, 

.J . R Harrison . . . . . . . . . . . . . . . . . . . . . . . .  718,758 
VaIn', a ir ill]pt, H. S. Rpnton . . . . . . . . . . . .  7 1 8 , 657 
Valvt', fluid pressnre rt?gulating, J. L. Cbap-

man . . . . . . . • . . . . • • . . . . . . . . . . • . . • . . • . • .  718,694 
VaIn' for ail' brakes, triple, N. A. Christen-

SPll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8 , 9 1 1  
Vphidp lJrakp, automatic, J. A. Bey,er . . . . . •  7 1 8 , 903 
Yt'bich� with f"h,('tromotive power, O. Lasche 7 1 8 , 6B9 
Vt'llding machhlf', P. E.  Huxley • • . . . . .  . ' • • . .  718, 765 
YPllPt?ring, wuIl or ct?ilillg, R. P. Andersen • •  718,593 
Vt'ut und iwllcutor for storage casks, se1f-

('lORing, J. G. F. IIipLer . • . • • . . • . • . . • • .  718,761 
Yt'ntilatil lg hrick buildings, ml'ans for, T. 

Darlington . . . . . . . . . . . . . . . . . . . • . • • . • . . •  718,823 
'"""gon, L. K. Havis . • . • . . . . • . • • . • • . • • . . . .  71 8,921 
'YuRhing machhw, 'V. G. G ihhins . . . . . . . .  7 1 8 , 754 
'Yatf'h('URP ('I'11t(--' I'S, pt('. , machine' for mak-

i l lg. C .  II. 1.'I"ld . . . . . . . . . . . . . . . . . . . .  718,613 
'Yatt 'l' Iwatl'1' and washtllg machine, com-

bhwd, B. Lnngrf'n . . . . . . . • . . . . . • • • . . • .  718,778 
,\\Tatl'l' pll1'itil'r, ,J. .Tohnson . . . . . . . . . . . . . . .  718,935 
"'atpr tOWN' and fil'P f"s('app, portablp, H. H. 

Gortpl' . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . • •  
'Yah'ring pool, sto('k, B. Ii'. Hudson . . . . .  . 
"'pathpr strip, I<J. Gauron . • . . . . . . . . . . . . . .  
,,· .. 11 horillg apparatus gripping dpvicp, H .  

7 1 8,965 
718,9�2 
7 1 8, 926 

( ; .  .Tohnston . . . . . . . . . . . . . . . . . . . . . . . . . .  71 8,937 
\Yhpt'h;; und pulle.vs, munnfacture of, A. 

'l'ht '�' skt'ns . . . . . . . . . . .  , . . . . . . . • . . . . . . . .  
'Yimlmill lllP('hll II i SIll, J. 1'1. Smitb • • . • • • . •  
"'indow, P. Bt'rtgP8 . . . . • . . . . . . . . . . • . . • . . .  
"�ir(' articlt'R. llla('hi llP for making, G .  W .  

'Yhittiugtoll . . . . . . . . . . . . . . . . . . • • • • . . . .  
'Yootl 8topppr, R. Ruffin . . • . . . . • . • • • • • . • . .  
\York hox ,  .J. 'Yntson • . . . • . . . . . . . . . • • • • • .  
'Yrapphlg' m:u'hil lP, .A .  Bt'rmlUpr . . . • . . . . . .  
'Yrupping pUmllhll'ts, t't(' . ,  mu('hinp for, B. 

7 1 8 , 677 
7 1 8 , 667 
718,596 

7 1 8 , 940 
7 1 8 , 059 
7 1 8 , 804 
718, 747 

P. RIlPldon . . .  , . . . . . . . . . . . . . . . . . . . . . .  7 1 8,7:m 
'''I'(,I]('h, Pptlt'rRoll & (; riRwold . . . . . . . . . . . . . 7 1 H , 872 
Yarn dyt'ing and conditioning' apparatus, Kt'itb 

& \Yanll!' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8, 770 
Zithr'r, W. II. Bunks . . . . . . . . . . . . . . . . . . . . . .  718, 962 

DESIGNS. 
Book ('0,(,1', ",V. M. Rhoads • • . • • • • • • • . • • . . . .  :l6, l B2 
( ' " l Il tH't, ( ' . U.upppi . . . . . . . . . . . . • • • • • . • • . . .  :W, Hl5 
Chandt'1 tt'l;" H. N. 'YHtkins . • . • • . • . . • • . . . • . .  :m, H l4 
Platt' 0 1' similn l' u rticlt', C. A. May • • . • • • . .  aU, 1 93 

TRADE MARKS. 
H('1t in�, t'l:lfo;ti<" C. A. Edgarton Mfg. Co . . .  :1!l ,6G6 
His('tl its, IInntlt'y & Pahnpl's . . . . . . . . .  , . . . .  :m, 6r.a 
Bittpr�, stom:l ('h , IT. I<J. Rchwah . . . . . . . .  :lH,tlfiO 
Root antI shc(' Ipatbpr soIt" L. C. Bliss & Co . :m, n .. m 
Cra tl's and packing <'asps, G. W .  Pf'ck . . . .  :m,H07 
Dry goods, ct'l'tnin Ilampd, DawsolI, Halliwl'll 

& ('0. • • • . • • • • • • • . • • . • • • . . . . • . • . . . . . . • •  an ,tlt7 
Fuhl'i(' pipct' goods, cprtain namp(), C. C .  

Rt'ttgt'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�n, n46 
F('lts, Nt'lson-])pdickp }1'plt Co • . . . • . • . . . . . . . .  :m,fHS 
Flo1l l', wlwut, LiRtmun Min Co. . . . . . . . . . .  :m,052 
Mt'a t�, C'prtuin namNI ('1I1'('d. M. Ztmmprman 

('0. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  :�9, G54 
)[ .. d ieinal COllll)onnds for t l't'atmt'llt of cronp 

and wboollillg' ('(HIgh, C . •  T. l\Inl1pl' . . . .  39, 6G8 
)10w('l's, IUWIl, Hupplt'P Jlardwarp Co . . . . . . •  :m, 668 
Oil , cookin�, Glpnn-Arlllstl'ollg Co. . . . . . . . .  :m. Hr.!) 
OI'u lIgPS, W. E.  Connor . . . . . . . . . . . . . . . . . . . .  :m, rr49 
Pills, ct'rtain nUllwd. He n.  ::\11 ' 1'('1'1' . • • • • • • •  a9,G01 
Pnbllcu tions, ml'dicul , Elp('tro-Cbt'miC' InRti-

tnt" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :\9,644 
Rt'm('dips for cutarrh :l lul bl'onchiul t l'oublps, 

IIurg'l'avf' Iodoform VUI)Or Cn. . . . . . . . . . .  ::m , Gfi9 
Ralvl', pilp, Tpxas Drng Co . . . . . . . . . . . . . . . . .  an,662 ' 
S('wing mu('hines und spwing Illu('h il l f' :1t-

hl ('hllf'nts, Davis Spwing l\1u('h illt' 
Co. . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  !l9, 60a to :m,665 

Soap, cf"l'tain Ilumpd, Aug. Luhu & Co. , 
Hpsplls('haft mit Bt's('h l'Htlktt'l' Huftung. :m,05G 

Sh'am hnilPl's, (,I'rtain nauH'tl uttuehIllPllts for, 
E.  II . IIovt'y . . . . . . . . . . . . . . . . . . . . . . . . . .  30,069 

Stovps, rHngps, H1Id f\l rna ('p�, ('t)ok nllu 
hputing, A. Ra ldwiu & ('0 . . . . . . . . . . . . .  :m,070 

Syrnp, cOllcpntmtt'tl, ('rown Cordilll & )1;xtract 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�H, ()i)7 

rroha('co, pIng cllPwing, (alhprt. SOlI & Ca . . •  :m, f.i50 
'Vhisky, TUllqUt�ruy, (;OI'don & Co. . . . . . . . . . •  30, 6;)1 

LABELS. 
"A.. J. Barguhispr' s Egg 11'ood , "  for poultry 

food, A. J , OargahisPl' . . . . . . . . . . . . . . . . . .  9, 694 
· ·D. W. Plymoutb Hock Bralld, "  for f'�g8, D. 

Wipghol'st . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  9 , H9:1 
" Duf'sspldorfpr BpPI', " fur hpPl', A. Lieupl' . . . .  9, 680 
"Empirf' Stnte Condpllspd Milk, " for COII

dpnsp<l milk, Ullitpd States Condenspd Milk 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D, UB1 

"Finp Old Rahhit Foot" for whisky, JHcohs 
Pbarmaey Co. . . . . . . . . . . . . . . . . . . . . . .  , . . .  9, 6�:l 

"Flt('bmnl , "  fot' llPdichw, 11'itchIllul ('0 . . .  n, ti8S 
"Hickol'�' Nut Mountain , "  for whisk�', Ja('ohs 

Ph a I'm IH',,' ( '0.  . . . . . . . . . . . . . . . . . . . . . . . . . .  n, fiXr. 
"Mllllsoll ' S  Yt'-Ti-Va Ut'IlH'dy, "  fot' mt'diC'illt'l'!, 

,T, (�. )I UllSOtl . .  , . . . . . . . . . . . . . . . . . . . . . . .  !), (j�!) 
"XulIoll'on tlw ( ; rt'a t " fOf' ('ilwrs, F. X . •  r.  

Roc'holl . . . . . . . .  . . . . . . . . . . . . . .  9, 6�O 
"ori

B�(
I
)\��
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H Y P N O T I S M  
Controls Human Desti ny. 

It is the science of fate. It has set the whole 
world thinking. You can master it at your 
own home and exert a strange and powerful 
influence over whomsoever you win, without 
their knowled�e. If you want to experience 
the weird fasclllation of being able to control 
the mind of any human being, send for a copy 

of our free book entitled, Lea r n �c!!:n':;hi:�1J:fe"lce.�! 
It contains the secret, to be private methods of the a King of all Hypnotists, 

Dr. X. La Motte H ypnot."st Sage. �e tells 
you plalllly how 
to use hypnotism F R E E to accomplish !lny t>ur

pose you have m mmd. 
He tells you how to hyp

notize people by lI1erely looking at thell1 ; 
no one can resist you. He tells you how to 
use it to make your business successful ; how 
to win the love or friendship of those you 
admire ; how to perform astonishing cures 
of disease and bad habits. The book has 
created a tremendous sensation. It contains 
the most startlinll' disclosures of the real 
secrets of HypnotISm and Personal Ma�ne· 
tism ever made. Dr. Sage has determIned 
the public shall have the benefit of what he 
learned about this mysterious, mighty power 
after years of ceaseless toil. If you want a 
copy of this remarkable book, write for it 
now-It Is absolutely free. Address, 

NEW YORK INSTITUTE OF SCIENCE. 
Dept. P. T. 90 Roch�er, New York. 

USE  GR INDSTONES  P 
[f so we can SUPPlY you. AI! sizes 
m o u n f ed and II n ll lo �l n t e d .  always 
kept in stock. 'R9memoer, we make a 
specialtyof 8elecLin� stone8 for a11 spe ... 
cial purposes. Dr, Ask for catalo(lue. 

The CLEVELAND STONE CO. 
2 d  Floor. W i l sh i re .  C l eveland, O. 

The American Industrial Association 
258 Broadway, New York City 

Is now in the market to buy, sell or exchanl<e hillh· 
grade personal property. stocks, bonds. or real estate. 
Also to act as financial agents, attorneys and promoters 
in cases of strictly reliable and meritorious properties 
or Inventions. 

B""t oj Bank Rejerences Given and Required. 

lJ"' FRANKLIN Model Shop 

For PIPE-THREADING 
or CUTTING 

there is no machine on the market that can compare for ease of operation and excellence of work with FORBES PATENT D I E  STOCK 

abY:� �ns;l;':ri��i��D;f at�� �it��n�� a1J�:t 
:t. be �iWI:b���� :�dsl:����ot: �h�� ;;e� 

CATALOGUE FREE. 
C U RT I S  & C U R T I S  en • 

6 (jar-den St., Bridg'(,tIort, 00onn. 

FRANKL IN  DYNAMO 
5 0  Watts, 1 0  \lolts, 5 Amperes 

81000 to 4.000 revolutions. Set. of mate
rials finis bed parts, complete machines. Ifor amateur cOllstructioIl- very efficient. 
Will drive a dental engine, �ewinJl ma
chine or small lathe j run as a generator. 
will furnish current for six 6-candle 

l�m��'f12�511�t
s
w�fi�fo�6cTr'c:fa�9. Coru. 

Parse l l  & Weed. 1 2 9 · 1 3 1  W .  3 1st St., N.Y.  

Scientific American 
Bui lding Monthly 

NEW VOLUME NOW READY 

VOL. 34 �JUL Y to DECEMBER. 190 .. 
A Monthly Magazine of Domestic Architectllre 

Sumptuously lI lustrated 
2 7 5  I l l u st rat ions  Six Covers in Tint  1 4 6 Pages 

Bound in Boards Price. $ 2 . 0 0  p repaid by mai l  

l.'he Thirty-fourth Volume of the SCIENTIFIC 
AMER I CA N  i::J r I LJ>ING MONTHLY more tban maintains 
the high standard estahlished by this valuable Maga
zine, Its '" rl'alks with Architects "-contributions by 
the leadiHg' arch itects of the day ; itR editorial discus
sion� of important subjects relating- to domest!c archi ... 
tecture ; und it� many speciulized Departments make it 
the most useful and most valuable publication of it. 
kinu. TALKS WITH ARCHITECTS 

U A Talk on House Fit.tings," by a sanitary expert. 
Mr. Frederick S. Lamb on '· Municipal Art." Mr. 
Ii"'. Well ington RucKstuhl on U Sculpture tor the 
Home." :Mr. Charles M. Lehean on " Opportuni
ties for Decorative Art." Mr. William Martin 
Aiken on the " tiity Arcbltect." Mr. Percy Gritfen 
011 " Small Houses." EDITORIAL A RTICLES 
:: �g:axrt����

e
:�� ��:��,� ������r?i��aiI����::; 

• •  How the Architect Helps tbe Home." " How 
tbe Householder He1ps the House." DEPARTMENTS 
.. '11he Garden." H The Household." U Sanitation ." 
H Stable Lore." u 'rbe City Hou�e." " Civic Bet
terment." " Country Life." " The Flat." H Fire 
Pl'otpction." • •  Tbe Country House." " Hou8tn� 
PrOblems." U Heating Talk." U Furniture." 
�fig;::�.,,��¥�e:!

i
�n')

s
o�s. "; ' �l�Rar���s�:' .:'�:: 

Building Patents," .. Publishers' Department. ,. 
The SCIENTIFIC A MERICAN BU]LDI:SO MONTHLY 

contains each month photographs and plans of dwelling 
houses, gardens, country estates and buildings of mod-
��" �t�

r
��ge ����i�:[io���r: a1i,�

e
������

f
���ci::��g� 

taken expressly for the Magazine and are printed with 
every advantage of the printer's art. The plans which 
accompany mObt of the illustrations present a complete 
ihrs

o
��i'u��I:

a
�Pa;:��

e
e�

t 
���e�r :n��g;:�s�

e
��:C�i�� 

tion6 accompany each illustration. The illu�tratioD8 
include photographs of exteriors, interiors and detail!!, 
views of gardens and ornamental adjuncts to the house. 
N (, ""xpense is spared t.o make this Magazine the leading 
I='eriodical of its class and of tbe utmo:,t practical value 
to it� readers. 

For !'Iale by 
MUNN 6: CO . , 361 B'way, New York City 

and all newsdealers 

© 1903 SCIENTIFIC AMERICAN, INC.
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Strengthens the Lungs Delfelops fhe Chest 
A wonderful discovery. Makes weak 
lungs strong. Inc�eases c.hest fr�m �wo 
to four inches. Slll1ple III a�pIlCatlOn. 
A fe'b

r
:��� 

t::g�g�le 
evoted to 

ALLEN 
do wonders towards making you 

U;;ed i n  t i m e ,  pre'con"",,,pt'io,,;; if the disease is de
veloped, helps it. Mailed postpaid 
on receipt of 25 cents. To foreign coun-

tries 35ccnts. 

Dr. J O S H U A  A. ALLEN,  
2121  E ast Cumberland Street, 

Philadelphia, Pa. , U. S. A. 

Mannfactory Established 1'61. 
I,EAO PENCILR, COLORED PENCILS, SLATE 
=����L:'G�����N;ci

I
�1��;�i:I��'S���igi;��RS 

78 Reade Street, New York, N. Y. 
GRAND PRIZE,  H ighest Award , PARIS.  1 9 0 0 .  

A G O O D  I N V E ST M E N T 
For $1."'� we will send by expres. (not prepaid) , 

complete N. D.Outtlt with full inst ruc-
tions for learning 1)J�li«.i1J;tl(r. 

A fascinating study 
that will enable you 
to earn good wages. 
Send 25 cents for uni

versal dating stamp. 
by mail, postpaid.  
Senc for our catalog. 

Establi.,hed t87'J. 
20 Park Place New York. 

BEMOH JEWELS 
Are Marvels of Beauty 

Upon receipt of your name an� address 
a magnificent catalogue containing near-��i�1!N81i�

�tri';,X��
ing

F
S °

R
f a

E
rtis

E
tiC 

mond and Pearl Jewelry 
wll be mailed 

f/�MOH J E W E LRY C O . ,  834 O l ive St . ,  St. Lou i s  

P t· 1 EI  t ' B k BeUs Gas Light. rac Ica ec r i c  00 S. ing
1

1'elePbones, 
R u r"..l .. r fniIf��IZ��'.?'

s
Sn�jI':i?()F

n
F�l���W! t::'a��:1 W i l l  send t n e  wholp set by mail. postpaid, for 

Book by :\ :JOe. Every one Rhould h!'ve a set of these 
Practieal books. You get the experience of years. 

Man G e nt e l  & Mil ler  Electrical Contractors, Philadelphia. 

TRAVELING 

CR.ANES 
All Types. All Sizes. All Purposes. 

Capacity from 1 to 200 tom;. Over 9(10 Crane� 
in service. Crane Book 11 on reque�t. 

PAW J.J X {� .\, II A R X ISCII}' E {a: R, 

GAS 

162 Clinton Street, M l l w uuL.ee. uri". 

I PRINT M Y  O W N  CARDS 
Circulars. newspaper. Press, $5. 

Larger size, $l1-i.UO. Money saver. 
Big p r ( , fi t s p r i  n t l!lg for others. 
1'ype sf'tting ellay, rules 8ent. Write 
fo:- eatal(\g, presseM, type, pa.per, etc., to 
factory, Th e Press Co .. Meriden.  Conn.  

ENGINE 

IGNITERS 
BEST MADE. 

"That Sf'ttlcs It," for a c'JlIpl' 8cttll'l', C .  E . 
. \\TC'cks • • • • • . • • . . • . . . . • . . . . . . . • . . . . . . . . . .  U, U90 "Tb�n��(�� " . ��l: .C.U.I���· . �l�l�l . .  

i�� . :l:��.�: . �: . �l.O.I:� 9, 692 
"Ticklt'l', " for cigul's, AII<iPl'SOIl & Bullard . . U, 67B 
" U ncle Rf"mns, " for wh isk�' , .Jacohs Phar..-

macy ('0. • . . . • . . . . . . . . . . . . . . • • . . . . . . . • . .  9 , 684 
"Verii>pst, " for camlPd mr'uts, \Y. T. Jf"ffprson 9 , 61)6 
"Vigoralis, " for cigars, �chmidt & Co . . . . • • •  9, 682 
"Wt:>ath .... r Proof Liquid Pa in t , " fOI' paints, 

Hpcht & Zummach . . . . . . . . . . . . . . . . . . . . .  9, 695 
"White House , "  for cigars, Schmidt & Co . . •  9,681 

PRINTS. 
"Kornel , "  for paint t o r  corns, C. Ly.tle • • • • . •  607 

A printed copy of the specification a nd tl r�nd n �  
of any patent in the foregoi ng list,  or any patt.' l l l  
in p r i n t  issued since 1 863, will  l)(> fu rnished from 
this office for 10 cents, providpd thf" n a m p  an,! 
number of the patent desirf'd and t1le da t(· . l it, 
given . Addl'el"!'1 :;\lunn & Co.,  361 Brov.dway, :r\ t> \\" 
York. 

Canad�an patents may now be obtain£'d by the in
ventors t�r any of the inventions named in the fon'
going list. ."01' terms and further . particular8 address Munn & Co., 361 lS:'oadway, New Y"rk. 

NEW BOOKS, ETC. 

DIAMOND MI.'!ER OF SOl:TfI AFRICA. Some I 
Account of Their Rise and Develop
ment. By Gardner F. Williams, M. A.  
New York and London. The Macmil·  
Ian Company. 1902.  Pp. 681 .  Price 
,10 .  

Mr. W i l l iams' position as General lIIanager 
of the De Beers Consolidated :\t ines, Ltd.,  
has p l aced' h i m  in a position to gather the 
most varied and most useful information on 

the subject of diamond m ining. �l r. W i l liams, 
however, is  something more than .an engineer 
who understands modern conditions in the 
fields. H e  i s  a historian as well ; for he 
treats In a scholarly way the ancient mines of 
Africa as well as the modern. The chapters 
on the "Ancient Adamas" and "In Traditional 
Ophir Land" are as entertaining as many a 
novel. They have a d istinct l iterary charm. 
Considered purely as a book, from the pub· 
I Ishers' standpoint, we ('annot help remarking 
that thi s is one of the handsomest volu mes 
that has ever come into our hands. The s i l k  
binding, t h e  a d m i rably executed photogravures, 
and the clear printing could h&rdly be excelled.  

POOl�'S MA.'! UAL OF RAILROADS. 
Thirty-fifth Annual Number. 
York : H. V. & H. W. Poo-r. 
Pp. 1640. 

1902 .  
New 

1902 .  

No reference book I s  more frequently con· 
suIted and none more firmly relied upon by 
railway officials than Poor's !\Ianua!.  From 
its pages we glean that the length of r a i l roads 

completed in December 3 1 ,  l!lO1 , r .. aehes the 
astounding figure of lIl8,78T.30 · m i les, and that 
the net increase of m i l eage of a l l  t he m i l l'oads 

in the United S tates for the ea lendar year 
l nOl was 4,4;)3.71 m i les. '1'he parning" were 
�:i:!n, :!n4,727. The operating expenses of this 
vast railway system amoun ted to lI'1 .0!l:!, 1 54,· 
Of)!). 'rhe number of passengers ca rried was 
600,48;), 7!lO, and l ,084, Ofifi , 4 :i 1  tons of frpight 

were moved. Much of the i n fo rma t ion <,Oil · 
t a ined in the comparison of m i l  way statist it-s 

published in the spedal Trans[lortat ion num· 
ber of the ::;;;C I E X T I F I C  A)IEUICA::-J" was gathered 
from Poo r's :\Ianu a! .  

GALVANIC B.�TTF.RIES. Their Theory, Con· 
struction and Use. Comprising Prim· 
ary, Single and Double Fluid Cells, 
Secondary and Gas Batteries. By 
S.  R. Bottone. Whittaker & Co. 1902.  
16mo. Pp.  xvi, 376 .  Price $1.50.  

T h e  pu rpose o f  this book Is to sllow the 
suitability of the many b a t teries which have 

Write fo, Ci""J.,. been brought before the public siuee the OI·igl. 
The Corll.le & Fh,eh Co:, ! nal d iscoveries of (lalvanl and Volta.  The 

233 E. Chfton Ave.. Clncmnatt. OhIo ; 
work contains a description of a l most every 

GAS O L IN E  
E N C I N ES 

Marine & Stationary 
from 1 ·4 to 1 6  H. P. 

A t horoughly satisfactory englna 
at a moderate price. 

Write for catalogue, 

known battery of any practical use, together I 
witt! data as to K �r. F . . internal resistance 
and adaptability to partieular requi rements. 
The theory of the battery Is carefu lly treated ; 
and formulm showing the readions that take 
place in different types of cells  are given. I 

pro Prof. O. Comes, Portici, Italy, sends 
u s  a chrenologieal table for tobaeco i n  Asia. THE  CLIFTON MOTOR WORKS, 

233 E. Clifton Ave., Cincinnati, O _ ��� _ ___ � _ � , The table gives a h istory of tobaeeo from 149:! 

I Fast I Express 
Trains. 

The service o f  fast express trains af
forded by the Lake Shore & Michigan 
Southern Ry. between the cities of Chi· 
cago, Toledo, Cleveland. Buffalo. New 
York and Boston, operated in connection 
with the New York Central and Boston & 
Albany roads east of Buffalo, Is not 
equalled on the American continent either 
in frequency. speed, punctual ity or equip .. 
ment. 

Send for " Book of Trains " to 

A. J.  SMITH, G. P. & T. A., 
Cleveland, Ohio. 

D. L . H O L D E N  
S RlAL  E STAT E TRUST B1D·G . PH ILA , PA 

REGEArEOR ICE MACH I NES 
l i  " " 1 r fl.  , [  S ' l f N T l r l r  A M E. R I ( A �  'J E r T  2 1 � 'J 'l  

to l8!l7. I t s  conciseness and apparent trust· 
worth iness are Its chief merits. 

OPERE III GAI.ILEO FERRARIS . Vol .  1. UI
rico Hoepli.  1902. Pp. xxiii, 492.  

AMERICAN ANIMAl,S .  A Popular Guide 
to the Mammals of North America 
North of  Mexico. With Intimate 
B iographies of the More Familiar 
Species. By Witmer Stone and 
William Everett Cram. New York : 
Doubleday, Page & Co. 1902.  4to. 
Pp. xxiii ,  318 .  

�Ir. Stone h a s  endeavored to produ('e a work 
sufficiently free from teehnka l ities tn appeal 
to the general reader, and a t  the same t i me to 
ine 1 ude sueh scientific information rela t ing 
to our North American mammals as wou ld be 
drsh'ed by one beginning the study. At the 
end of the volume w i l l  be found a, key to iden· 

tifv unfa m i l i a r  animals.  As a guide to study 
th;re has been appended a hlbl iog" aphy ,of the 
prineipal works on North American mammals. 
A. Ra'delyffe Hugmore has provided the i l Ius· 
t rations. His brush and his ('amera have given 
us many a charming picture. We are glad to 
note that Mr.  Carlin's admirable photographic 
work has also been drawn upon i n  i l l ustrat· 
Ing the book. 

LE FORZE ' IDRAUI.ICHE. Dell'talia Conti· 
nentale. Ed II Loro Impiego Mi· 
lano : Ulrico Hoepli. 1902. Pp. 
205; 

T H E  REEVES 
Compound Engines 
Save Coal Bills 
SCientific Appl ication o f  t h e  simplest principles are 

e m ploye,i and produce m ost CCo1l0WtCal l·esults. 
Verti cal and Hori zol 1 t. n l  COIll }lOUnUs for direct con-

nection to Generators. 
.\l arine Lighting Sets. 
Marine I'Jl I g i aes. 
Aut.om()b i J e  }Jngines. 
�llgines for Powp,r Purposes. 

Snul jOt Prirz,ted }[atter. 

R E EV E S  E N G I N E  co. 
87 Liberty St., New York 

FREE FOR. 30 DAYf. We lVii, ""UlI "llc �rallll 1It''II"' Uo"k "IIU\\ TO MAKE 
l'IlO:�a:r W I T I I  l'U C L'fHY A N D  1�CUllA1'OR8" 
free. pustpahl. fllr t he next :m days to all ",hu men
tion tlli! paper in lI"citin� foe it. It'! the hellt ,..e 
ever pUblished. 8%11 in •. 19G pages. Handsome 
original illustrations. 12 Bpeda\ chapters on vi�l 
poultry !uhjects. Write 10 our nenrest office for 1t. 

1 FLY P A P E R S. - FORM UL AS FOR 
Sticky lfly Papers are containeu i n  SCIBNTI}'IC AMERI
C A N  HUPPLEAlBXT Nos. 1 " ;) 7  and 1 a�4 . Each i�slle 
contains severs,] reci pes. Price 10 cents each, flom 
thi s  office, and from al l newsdealers. . 

BUff.�o.CJ.PY����c�:. ��.�tor CO., 
BOltoD, Mu • .  t Ncw York, N. Y. 

FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI·  MENTAL & R E PA I R  
W O R K ,  ETC. 
From 9·in. to tS·ln. swi ng. 
Arranaed f()r Steam or 
Foot Power, Velocipede 
or Stand-u» Trenole. 

is  not safe unless you 
have an 

IOWA � 
ROUND 

INCUBATOR Send for Cat.n.1o(1ut'. .������'!J� W . F. & J N O . BAR N E S C O .  Established l "'j�.  1 999 Ruby St., Ron, I'I l ltn, h. L .  

R. C. Rauerminster, Norwood, Minn. , got i93 chick. from bOS eggs. He followed directions. the ma
chine did the work, because it was bui lt on right principles and by good workmen. (jjj The IOWA 
has fiber·board case! does not shrink, swell, warp 
or crack. RegulatIOn and ventilation perfect. 
Our free book gives more testimonials and full 
particulars. Everything a.bout inCUbation free. 

INCUBATOR COMPANY, BOI 249 ,DES MOINES, 

RELIABLE 
a word that stands for the 

l ncubators and Brooders 
in the world. Each has special dis
tin�lshlng featurell. Send 10e postage for Book No. l!l,j ust out, giving guartlntll of back lfincubator i. not l!IaliBfact�. ii.II;ble.!'n.ub.� .... nd IR�?�de� Co., 

Best Reading for Long Evenings 
$1.50 . 'B O O K S for 38 C E N T S  
FroIn Our Presses to Your Library 
WE have been making books for forty-eig ht years. Onr establishment is 

equipped with the largest and most perfect presses in the world. Our facil. 
ities for making every kind of a book are not excelled by any publishing 

concenI in the land. vVe have taxed our resources to the utmost to produce a set of 
books of Select Fiction that would delight any one to possess, and we are happy to 
say that our object has been achieved . \Ve are proud of this set of books in ev ery 

respect-pri nting, paper, binding and design . Bound in a 
rich , dark .library red ribbed silk cloth. The cover designs 
are stamped into the cloth in gold. The paper is  specially 
chosen for this great edition . 'the type is  clear, round, rest
ful to the eye. 

50 Volumes DELlX¥I{ED $1 
ONCE 

A MONTH 
FOR 1 9  

MONTHS 

This gives you a Sumptuous Library of the World's 
Famous Fiction In Beautiful Uniform Cloth Binding 

The Entire library Sent for Examination FREE 
N O  M O N EY D OVV N  

FAMOUS WORKS OF FAMOUS AUTHORS 
narie Corelli 

Arrlat h 
A H Olllancc of Two Worlds 
Vendetta 

OUida 
Under Two l?lags 
W anda 
Trieot rin 
Princess Napmxine 
Oth mar 
Mot hs 

A. Conan Doyle 
The W h ite COlllpany 
A Study in Scm'let 
The Rign of the FOllr 
Beyond the City 

H. Rider Haggard 
Dawn 
Beat rice 
'rhe W itch's Head 
,Jess. 

George E liot 
Adam Bede 
l\fidd lprnarch 
H o n iel  f)erond,� 
Mill on the J'loS/\ 

Chas. Reade 
It is l'\ eyer too Late to 

Mend 
Very H nrrl Cash 
G riffith G aunt 

Wi lliam B lack 
The St range AdYelltureH o f  

u Housc Bout. 
The Stl'ung'c AdventurcH o f  

a Phaeton 

The Monarch of :\lineing 
IJallc 

White Wings 

Charles Dickens 
Bleak House 
Marti n  Chuzzlcwit 
Piekwick rapers 

Barclay North 
Dugrlale Millions 
Should, She Have Left H i m 

Wilkie Col lins 
The Dead Secret 

S. Baring.Gould 
. In the Roar of the Sea 

Alexander Dumas 
Lally W i th the Camel lias 
The Three Musketeer" 

Edna Lya l l  
I n  t h e  ( ;oldcn Days 
We Two 

Fergus Hume 
The Foyer of 1,ifo 

Rosa Nouchette Carey 
.A,"cril 

Jessie Fothergil l  
The First Violin 

Victor 'Hugo 
II an of Iceland 

•• Rita " 
Man in Possession 

Florence narryat 
The N obler Sex 

S T R. E E T  & S M I T H  
P u b l i s h e r s . N E W  Y O R  K 

Guy Boothby 
In St range Company 

Vlctorien Sardou 
'Ihcodora 

R. D. Blackmore 
IJorna Doone 

Oliver Goldsmith 
Yil�.al' of 

Wakefield 

STREET 
&: 

SmTH 
238 William 

Street 
New York City 

Pleaile send me, 
al! charges prepaid, 

the Library of Select 
Fiction in flO volume'. 

If I am satisfied wit h 
the books, I agTee to 

remit Fifty Cents, anrl 

© 1903 SCIENTIFIC AMERICAN, INC.
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You may still acquire 8 

Technical 
Education 

tbro1lgh Correspondence Courses in 

Engineering 
Electrical 'tntnatlnr 
Mechanical Plumblnr 
Stationary Textile Manufacturing 
Locomotive Perspective Drawln&, 
Navigation Mechanical Drawlnr 
Architecture Sheet Metal Work . 
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( 88 0 2 )  C.  C.  A .  says : I have a gas 
engine cylinder t hn t leaks water through fine 
holes i n  the e y l i nder w a l l  near a boss, the holes 

: eddently being c a used hy the " draw" of the 
i ron i n  cool ing. ( 'an ,).'Ol,1 sugges t any In ethod of 
"",ing t hese pores solidly enough to stand the 
I!pat and p ressure of explosion '! A. The app l i · 
cation of a sat ura ted solution of sa l ammoniac 
i n  water to the spongy su rface w i l l  soon rust 
up the leaky pla,·eg. 

( 8803 ) G. G. asks : 1. I s  there a paper 
on t h e  m&.rket wh i ch.  wh�n dampened. w i l l  be 
d i sc o l ored by the passage through it of a m i l d  
e lectric cu rrent, s U l ' h .  for inst ance, . as w o u l d  
he generated b y  th'e dry cel l s '! A ,  Perhaps a 
paper for dete r m i n ing t h e  pole of a !'ir" u i t  
c a n  b e  purchased. I f  n o t .  i t  may b e  made a ,  
follows : Dissolve one part o f  phenolphtha · 
leine in ten parts of a i coh o l .  and add 1 00 
parts of dist i l led water.  Soak blotting paper 
i n  t h i s  and dry it. Then soak again in a :W 
pel' ('ent solution of sod i u m  s u l phate In water 
and dry again, To use t h i s  moisten a p iece 
of the paper in watel' and apply the wi res to It. 
The spaee around the negat i ve pole t u rns a 
bright red, :!, I s  there any h a r m l ess chemical  
preparation which wou l d  cause paper d&mpeued 
i n  i t  t o  take a dark eolot· by the passage 
through it  of su(,h a (' u lTent : A .  Dissolve 
some potasR l u m  iodide in water.  add starch 

' nnd bring t o  a boi I .  Soak paper i n  this, anei 
, wh i l e  damp a p p l y  the w i i'es as before. A 
: dark color is formed a round the positive wire.  
• By moistening the pap"" of :'\0. 1 with the 

�tarch so l u t i on, t wo ('O ) O l·S \yonld be fo rmed. 
( 8804 ) W. M.  B. gives the following in

formation In referenee to query 8 T :.! 6 : I f  
ammonia i s  app l i ed t o  a n i t r ic acid stain t o  the 
point of neu t l'a 1 i z a t ion, even though a few 
m inutes have e l apsed. the color of the cloth 
if dark may he rel ieved ; if not relieved, ap
p l �' a s a t u " ated solut ion of ferrous sulphate, 
fol lowing with a g " t m' n l e d  solution of pyro-
ga 1 1 k  aeid.  
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( 8805 ) F. T. H, asks : Will you kindly . �en t un .. n A Y ,,' }' U .: .: T n LU, ,,;thon! de- I 
inform me what is the ('om�on practice in I pOSl __ t,_T_H_E_S_, _A_" ,_�C_' I_I A_Pl_){_O_b_I{_A_I'_I_l _"_"_. ,_'_tl.'i_H_'_"R_"_"_"'_._"_"_"_y_O_'_k ______________________ _ 
writing the past p a r t i c i p l e  of t h e  verI> to arc, I a term which I believe is common in e l e(·tricity '! I Is t h i s  spe l l "d U I ',",'rI or u n'b'rI t A l so. what is 
the pr8cti('e ,'ega l'ding t h e  spel l i ng of the p a s t  
partieiple  of the Y P l ' b  8 h dluc r Shou l d  t h i s  b e  
spe l led s h e / lacked o r  8 h c / l acct/ t A,  The word 
" s h e l l a c "  is  spel l e d  hoth with and without a 
k. As a verb its past participle  Is alwa.,·s 
spelled w it h  the k. 8'! c / l u ckec/. If spel led 
.• I I('II(lc('d.  i t  m u s t  be pronounced with· a soft 
sound of the (' . as in the word laced. w h le h  
is not admiss i b l e .  ''"hen the w o r d  a r c  as a 
ve" h sha l l  find a pl ace in tllP dic t ionaries.  i t  
wou l d  seem t h a t  i t  must b e  t reated in a s i m 
i l a r  manner.  and h a v e  t h e  k inserted In i t s  
p a s t  forIDs, and for" a s i m i l a r  reason. 

( 8806 ) J. P. says : Please give a re
cipe for n cement that w i l l  fasten unglazed 
porcelain to Iron. A. 1. Melt carpenter's glue 
i n  wine vinegar. add a little Venice turpentine 
and boil  up for half a day over a slow fi re.  -2 . 
:'Ii x  15 pa rts copal v a rnish.  5 parts drying o i l ,  
:; parts t u rpen tine,  and r; p a r t s  l i quefied glue.  
and set In bo i l ing water un t i l  al l  are m e l ted 
together. Then s t i r  in 1 0  parts of slaked l i m e .  
TJse jmmediatdy.  

( 8807 ) L .  G .  L .  says : A contend s  that 
in telepllone work. using the standard type 
of tra n s m i t t e r ,  induction coil and batteries for 
primary ! ' i n·u i t .  the c U lTent i nduced in the 
secondary is An a l ternating current of given fre· 
q uen('y. wi th H reyersa l of pola rity m any times 
a "",·ond. H contends that the Indu ced cunent 
In a ·  seronda ry is a fluctuating one. or  inter· 
m i ttent cu rrent, and that I t  is  not strictly an 
a l ternating c urrent in the proper sense of the 
term as I t  Is known i n  the a r t : both agree 
that it is of high voltage .  A. M i l ler ( "Ameri
can Telephone Practice." page :;3, third edi
tion ) says : "The clurent in the primary cir
cuit is  an undu l a ting one. and i s  a l ways i n  the 
same direction.  The cu rrent in the secondary. 
however, is a l t e l'Uating in ('h a rader. changing 
Its  direction completely with every large fluc
tuat ion in the primary curren t . "  This was the 
question which lay a t  the basis of the suits, 
many years ago. In the tests of the patents 
upon whkh the Immense Industry of the tele
phone was built up. 

(Cont'nuea on page 87) 
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( ��08 ) J .  R .  R.  wants onp or t wo good 
f o r m l l l ll :-:  fo r lll }l k i n J:!  a �t l'ong a nd H h�ohl t p l y  
watpl'pl'oof ('('meu t .  Rui t n h l f'  f o r  n K P  on If'ilther 
an d other si m i l a r  �mbRt an(' es Wh�l'P a flexible 
joint is  needed. A .  ( ; u l ta·peITha a n d  ru hber 
('ement" a re pra d ic a l l y  the only ones that 
fully answer the requ i rement of abso l utely 
waterp roof. and if ea refu l l y  appl ied a re very 
st rong. Either of the fo l lowing form u l ",  is 
servit -eable : .  1 .  Dissolve sufficient gutta·percha 
i n  1 0  parts o f  ca rbon disulphide to form a 
thick solution, then add one part of tu rpentiue. 
2 .  Dissolve gu tta ·percha as i n  No. 1 ,  but t h in 
down with petro l e u m  iu place of turpen t i ne. 
:l . )[arine glue : l l issolve one part of India 
ruhber i n  ('l'ude henzine and then mix into this 
solution 2 parts of she llac,  heating on a water 
ba th . 4.  lIIarine glue : Di ssolve 1 part I ndia 
rubber and 2 par t s  asphalt in benzol o r  naphtha 
to about the consistency of molasses. In mix· 
ing any of these for m u h e  all t he heating must 
be done in a water ba t h .  as i t  w o u l d  be danger· 
ous to use a direct flame on ac count of the In· 
flammable nature of ca rbon disulphide, benzine, 
and benzo l e .  

( 8809 ) H. S.  M. says : Kindly give 

me a good recipe for making rubber ceinen t,  
sompthing for putting rubber soles on ru bber 
boots to stand hot water. I have the I'a w 
rubber ( '4 pound ) cut with benzine, but don·t 
know what else to use with it.  A.  Your so l u ·  
t i o n  c a n  be used j u s t  as i t  is ; i f  t o o  t h i n ,  
a l low i t  to stand open in a moderately warm 
p lace until  some of  the benzine has evapor· 
a ted ; if  too thick, add more benzine. Anot her 
good solution can be made by dissolv ing 1,4 
pound of the raw rubber, cut into stripi<, i n  
a ilou t 1 p o u n d  of carbon disu l phide. 

( 8810 ) O .  B. F. says : I wish to etch 
recorded sound waves on pol ished zinc or cop· 
per p lates ; these plates being fjrst covered 
with a film of wax, on whic.h the record is 
en!( I'U ved. Please give me the p roper acid, 
or eomblnation of acids, strength of same, and 
possibly length of t ime required. A.  A liquid 
whleh is  well  recom mended for etch ing copper 
is the following : Water 880 parts, chlorate of 
pol a"h 20 parts,  hydrochlor ic acid 100 parts. 
All chemicals should be chem ically pure. Dis· 
solv" the chlorate of potash In the water and 
add the acid. From three to six hours w i l l  be reo 
q u i red according to the depth of the cut· 
ting. 

( 8811 ) M. H. H. asks : In what coun
t ries are magnetic i ron are mines located, and 
what is the yearly production of the different 
countries ? A .  Magnetite is found in this coun· 
t ry in the States of New York, New Jersey, 
Pennsylvania. )Iichigan. M innesota , Virginia,  
Colorado, Ftah. Wyoming, Arkansas, and C a l i ·  
fo rnia. As to foreign deposits. t h e y  occn r in 
va rious parts of Asia, in Siberia, in the I s l and 
of E l ba ,  and in the H artz �lountains. Figures 
on the product ion are not avai lable, but might 
be obtainl'd by consu l t ing the "Mineral I ndns· 
t rie s, "  and by addressing the Departmen t of 
the I nterior, Washington, or the United States 
(leological Survey, 'Yashington. 

( 88 1 2 )  D.  H. M. says : 1. Please in

form me of a way�if there is  any�to de· 
odorize fish or cod oil i f  possible without the 
use of chemica l s ,  or at any rate without leav· 
ing any trace behind. A.  The deodorizing of 
fi sh o i l s  has been very often attempted, but 
with very little success. The odor can be kept 
down to a minimum by care i n  the manufac· 
tu re ; that is.  to express the oil before the 
fi sh have begun to decompose, and to avoid 
overheating.  2 .  Have you any boo�s dealing 
w i t h  cod and fish o i l s ', A. 'l'here a re no books 
devoted exci usively to the fish oils.  We ean 
refer you, however, to W. T. Brann t ' s  wOl'k on 
" [.'ats and Oils," which is very comprehensive 
from a technical  point of view, and Lew
kow�tsl'b ' s  "Fats, Oils,  and Waxes," which is 
til <' recogn ized standard for analytical work. 
:1 .  Would fish or meat done u p  in cans with 
a l mo"t a complete vacuum , bu t with no p re
"e l'vative,  keep, and if not what effect would 
til<' vacuum have upon the article ', A.  Preser
v a t ion of food produ cts in vacuo has been tried 
without previous steri l izing by heat or by an
tiseptics. As the process is  not being used 
commerci a l l y ,  it  seems evident that it  has not 
been successfu l .  

( 8813 ) E. H. says : Can you tell me 
what is the best preparation to use . in clothes 
to prevent moths f rom Injuring them when 
packed away '! A. Camphor' is the best sub
stance to use. On account of its high price, 
naphthalene has largely superseded i t ; but i t  Is 
mu,.h less efficient. 'I'he tar bags that are now 
on the market are very good because they can 
be tightlY closed and so prevent the access of 
moths from the outside ; i f  the clothes are 
we l l  c leaned before putting away, there should 
be n o t rouble fr om moths. 

( 8814 ) J. W. M. says : I would like to 
know how caleium chloride may be used for 
extracting moisture. A.  Calciu m  chloride has 
SUch a strong affinity for moisture that on 
simple exposure of the dry substance for a 
minute, it w i l l  become quite wet. Exposed 
long enough, it w i l l  completely dissolve in the 
water I t  absorbs. The air Is  simply passed 
through tubes or chambers con taining the 
loosely packed chloride. Zinc chloride acts I simi larly. Oil  of v i t riol wlII remove

. 

the mois· 
ture from a i r  that is bubbled th rough i t .  When 
i t is necessary t o remove the last traces of 
moisture from all', phosphorus pentoxlde Is I 
used. , 
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F O R S A L E  

OR ON ROYALTY 
American, British and Canadian PatentR on 

B O I LER CO M POUN D F E E D E R  
This Feeder is a Ilravity Feeder. Will put Com
w

und into any type of Boiler or open lj'eed-
pa�i:

r
to Hi��i�'d �rry.. b���Y�n e��r ���:�: 

rings to wear out or leak. For �urther infor
mation address R. I. WEIMERSKIRCH. 

� ______ �1�6:::0:::a�:;;J:.:l:::::st St.. chica&,o, Ill. 

Experimenta l & Mode l  Work 
Cir. &: advice !ru. Wm. Hardam & Son.45-51 Rnse St.,N. Y. 

Patented novelties rmade to order or on royalty. 4!!'0 patents bought. Box 50'7, Waterloo, lnd. 

PUZZL E  { "  Mental Nul s."-Can you crack 'em ? 
.. Knots."-lm catch problems. 

BOOK S :: ��a;01�ne����St��!
i
l1g�

e
:::: 

Brain Teasers. 1 0c. each, all 4 for 30c. 
Home S u p p i y  C o . ,  O.  9 8 .  1 3 2 Nassau St., New York. 

and h u n dreds of o thers. 

I 

The Curtis Publishini Company 
Philadelphia, Pa. 

:"P:t:�'IW:fts F O R  SA L E  
COMPO U N D  AUTOMOB I L E  E NG I N E 

ThroUllD the reversp levertbe distributing 
valve is opened or closed at the will of tbe 
�g�

r
:���d�

ak
1Pe�t��:s���i��::P�a�� 

and lubricatioD, smw] clearances, 8team 
economy. PAUL L. CROWE, 1770 Amsterdam Ave., New York. 

VOLNEY W. MASON & CO . ,  
Friction Pu l Ieys, C lutches & Elevators 

P R O V I D E N C E . R. I. 
ELEOTR ICITY.  r°Jrn�n?o.Msi:':� \�t��

s
: Wimshurst Macbine. Telegraph Instrument. Electric 

Bell. 5 Books, 10 cents each. 
Bubier Pub. Co .. Box S, Lynn, Mass. 

MODEL A N D  E XPER I M ENTAL WORK • 

N "ME PLA.TES-EMPLOYEE CHECV\, [U':KEY TAGS, BAGGAGE C'KS & BADGES · (\0 
J . RO B B l N S MrG . Co. 58 KN E E LA N D  ST. Si.Nb F O R  CATAL O G UE . . . . B O STO N .  M A SS .  

PUBLIC SALE OF 

Woolen and Worsted rims 
With Machinery and Valuable Water Power, 
at TRENTON, N. J . , on Wednesday, February 
11. 190.'1, at 1 o'clock P. M. For inspection. de
scriptive catalogue. maps or particulars re
spectinj{ the manner in w blch tbe property 
will be offered, apply to 

Electrical and Mechanical Instruments. "mall Mach'y. 
E DWARD K L E I NSCH M I DT, 82 W. Broadway, New York. 

Execntors S. K. Wilson Estate, Trenton. N. J. 

F R E E �!Et��lf�u��r.'fn
Ei;{:'�' ��el� EX P E RT MO DEL �I:"� !f;�v�i�e��

e����l����: 
ordered at once. Address 

al work. WAGNER MFG. Co., 9 Mohawk St., Cblcago. Il l . 
A SOUTH ERN  LOCATION 

For Manufs(·turlu"", Mining. ]�umberinlt or FarRllnc on 

BOX 8. A. 29. Kenwood. Cal. 
50 Y E A RS '  

E X P E R I E N C E  ,PATENTS 
TRADE M A RKS 

DESIGNS ' 
COPY RIG HTS cle. 

�nyone sendi�1! a sketch and deSCription may 
qUIckly ascertalIl onr opinion free whether an 
invention is · prooably patentable. Communicg.. 
tions strictly confidential. Handbook on Patents 
sent free. ,Oldest ajlency for securing patents. 

Patents taken throujlh Munn &: Co. receive special not·ice. without chA.r�e. in the 

Sdtittific Jlmtrkan. 
A handsomely iUu8trated weekly. 1 .. llr�e8t cir. culation of any SCientific journal. Term8, 13 a year ; fonr montb ' . '1. Sold by all newsdealer •. MUNN & CO.36 1 Broadway . New York 

lIr811CQ UIl1�. 6:jfI F 8t • Wuhlnl!WD. D. C. 

M O D E LS "- C H I CA G O  M O D E L  WO R K S  
£STABL /SH.'rO I86 ' �  179 £. MAD SCW S r CflICAGO, /L L L. 1 - _ \ 0 ' r � , � F �t (' O t l � l r> P l l E S  

MODELS cl E X PE R I M E N TA L W O R K .  
Inventions developed. Special Machinery. 

E. V.  BAI LLARD ,  Fox �ldg .. Fra n k l i n  Square.  New York.  

We Invite correspondence wltb Inventors baving 
Patents to sen or place with manufacturers on a royalty. 
Amer. Inst. of Inventor's Co .. Buffalo, N. Y . •  U. S. A. 

DRYIN8 MAC H I N ES s. E. W.ORRELL, 
• Banmbal. Mu. 

TELEGRAPHY g��I:!��a�b
e
e"r. ����:��U

l
lll�

u
��� OmniKraph Co .. 52. 39 Cortlandt St., New York 

. .  T H I S  B E ATS N E W J E R S E Y . " 
Charters procnrecl uncler South Dakota laws for a few dol1art�. WrJte for Corporation laws blanks by-Jaws and forms to PHILIP LA WHENCE, late A ss't �ec: of State, 

Huron, S. Ouk. or Room K. 20th floor, 220 R'way, N. Y .  

SPEC IAL M A N U FACTU R I N G  SPEC MAC H I N ERY M O r E L S  
E X P E R I M ENTAL WORK D I E S  , , ') S TA M P IN G .  PROMPT GLO B E  M A C H  & STA M P I N G  CO 9 , 0  H A M  LTO,", ST C L EVELA N D  0 

SOVTHER.N �AILWAY 

t�r�l��8��u&
e
O[���li:a�

n
t,;i��es:�

88
���P�ir�On1:' 

Write for information and a (>0Fcv of the S()'Ijthern §��'1;b� 16-page magazine, giving In ormatIOn about the 

M. V ia��lItn1,}J1t�ial Aoent. 
WashlnKton, D. C. 

I INVENTIONS DEVELOPED. I WALTER K. FREEMAN, M.E. 
Sppctal machinery, electrical and cbemical ap

paratus made on sbort notice. Good accommo
dations for inventors. 403 E. 23d 8t., New York. 

NOVELTIES & PATENTED ARTICLES 
Manufactured b y  Contract. Punchinj{ [)Ies, Special Ma
cblnery_ E. Konlgslow & Bro .. 181 Seneca St. Cleveland.O. 

Dies, Tools and Special lliachines. Modols 
':>� J."li���:�

t
:i
l J6���·In�.���':�a����:��t���� \-ork 

ICE MA('HINES. 1 " ll'IiR� F.nKine" ... RrpwP)'s' and Bottlers' Macilinery. THE VI L'l'.ER MFG. CO .. 8IlIl Clinton Streot. Milwaukee WI •• 
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ABSOLUTE CONFIDENCE 
in the ability of the car to answer every demand made upon it is 
the keynote of perfect enjoyment in automobiling. Ask any mnn 
who drives a 1903 model 

WINTON 
::ni

t
cho�v���e

c
;�u

e�r�ifn7o�h�������et;�
e in his mind. His answer 

T H E  WINTON M O T O R  CAR R I M E  CO .. C l eveland. O . 

• ,FIS·K... • 
Automobile  

NOT THE CHEAPEST 
BUT THE BEST 
Our New Booklet Tells Why 

FISK �UBBE� CO. , • • Chicopee Falls, Mass. 

Orient MotorCar 

Scientific Arnerica� 

you .should have a Boss Stiffened Gold Case In order 
to protect the works and lessen the cost of repairs. The 

Boss Case Is made of two layers of sol id gold with a layer 0' 
stiffening metal between. It Is better than a solid gold ca •• 
because It is stronger and 80 close-fitting as to keep out gal, 
smoke, dust and dampness. 

lA S. BOSS SflHened 
GOUI 

are����'!.rd'!��!�d • 
!!Old .... such by all Jewelers. Tbe Boss is the only I stiffened case in use long etlOugh to prove by actual 
wear that they will outlast the 25-year guarantee. 
There is none " just 8S good." The Keystone trade-
mark here'shown III stamped In each Boss case ..Oon&ul/ the jeweler. Write us for booklet. THE KEYSTONE WATC.H.C.A.SiEiiCiOi"i' iiiiiiii 

Nothing Better Made at Any Price th an 

one Thomas Tonneau 
MODEL No. 1 8  

PIU C E  ' U , 400.00 

E. R. THOMAS MOTOR COMPANY. Buffalo. N. Y. 
(Bufl'alo Automobile &: Auto-BI Co.) 

B R I STO L ' S  I R EC O R D I N G  I N STR U M ENTS. 

:;:teS;;���"p��:�����,
u
Wa�t���:rs;�� C R U 0 E AS B EST 0 S 

'1 bermometer8, make continuous records DI R ECT FROM M I N ES 
Da'y ana Nioht. Will pay for themselves. I T I N  Every Instrument fully guaranteed and P R E PA R E D  R H M A R  , sent on 00 days' trial. rr Send for Circ1J.-

ASBESTOS I E
· • 

lars and Specimen Chart. F BR OFFICE,  ST. PAU L B U I LD I N G  The Bristol OOmD&ny, Waterbury Oonn for Man ufactu rers use 220 B'way N ew York � I L V E R  MEDAL PARTS EXPOSITION. ' • 

JANUARY 3 1 ,  1903. 

C OLD G A LVAN I Z I N G .  
A M E R I C A N  PROCE S S  N O  R O YA LT I £S. 

SAMPLES AND  I NFORMATION O N  APPL ICAT I O N .  
N I C K E L .. ND 

Electro· Plating 
Apparatus and Material. 

THE 
& V a n W i nkle 
Co., 'Ne,vRI'k. N. J. 136 Liberty St., N. Y. 

00 & 32 S. Canal St. 
ChiC8ll0. 

E VA N S  

, Vacuum Cap 
Will M ake Jlalr Grow. 

io�
s
e an��i:l��fl�

i�lT��h;��.th�t���iW' s��
d 

hair from falling out and restore a nonna) 
�rowth where live follicles exist. We re. 
fund the fnll purchase price if it does not. 
give s..'ltJsfaction within thirty days. 

For full particulars address 
EVANS VACU U M  CAP CO . .  

Fullerton Bldg. St. Louis, Mo. 

rerrys 
Seeds' 

have been \l!0wlng famous lneTery 
�

d
d���' 

e
t'ifJ;�� ���� 

postpaid free to all a1.'plicanta. 
D. M. FERRY ... (l0. 

Detroit, Mlell. 

A 1 1 5  M I L E T R A I N 
" 11. P. PRICE tl,200 

All speeds to 00 miles per hour. Will climb any 1ttBde. 
Write for descriptive catalogues. 

The Lehigh Portland Cement Co. have recently purchased 5 6  Griffin Mills ; the 
American Cement Co.,  20 Griffin Mills ; the Associated Portland Cement Manu
facturers of England, 1 8  Griffin Mil l s ; which,  when i nstalled with the Griffin Mills  
now i n  use, will  actually produc� 5 0,000 barrels of Portland Cement a day, or 

WALTHAM M F G .  CO., • Waltham, Mass" 
Wondetv::ier Seeond Acetylene Burners Over 15,000,000 Barrel. Cement a Year 
• • • •  Always gIve perfect flames. 

STATE LI�E :BFG. CO. 

S Jay St., Chattanooga, 57 Washington St , 
NEW YORK TENX., (T. S. A CH ICA G O  

Wt! manufacture gears 
and bodies suitable for 
all purpo�s. We also .,..�rr--�joop-. sell supplies and can , 

r-: furnish anlo part or all 
��

e 
sr::� ri;. a �eO

l
!�� 

This Cement, when loaded into cars, would make a train over 1 1 5 miles in 
length, and is  about the full  amount of Portland Cement made in  the Uni ted 
States in  I 90 r .  No other mill approaches such a record, because no other mill 
begins to do the work as cheaply and as satisfactorily . 

latp catalogne, FREE. 

-_.iiiii;;o;�=-.u._ ...... _. ����V��:. 
Write us for references about its capacity for grinding 
Raw Materials, Coal, or Cement Clinker. 

S26-830 S. 18th St.. 
ST. LoUIS, Mo. 

ell "''''. T. I-IOWK & Co., 51 Hudson St., New York, Export Agents. 

TOOLS AS A TOPIC BRADLEY PU LVE RIZE R  CO.,  Boston 
120 Li berty St., N EW YO R K  1233 M onad nock Bldg. , C H  I C A C O  

must be interesting to every handi
craftsman. 'l'bere is II. mine of infor
mation in 
Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 

� s.. B t T1.. · g Wh I �:f�f;\n:������. o�e�l
e
�;

n
'i:ii.ltig; U,f}e es ' aln on ee s 

25 cents. discount sheet included. I ALL RO ADS ARE ALIKE TO 1I 0 N 'I' GOliERY & (lO • • 
10" }' ulton St.. 

8i�;�I:or��;�r Castings one 0 L D S M O B  I L E � ����I:Nl��r or,.��r.
c
Y'KT:o lig�r RUNS EVER Y W H ERE 

. -- . Antomoblle and Marine Motors. Nothing to Watch but the Road Ahead. 
- . '  Don·t jail to get our prices. 

Our new red catalog Illustrates and describes It rn detaiL 
2'!20 :r'!:!!��.: p�l2iel��i;'. Pa. THE PRICE I S  RIG H T  

CHARTER ENG I NE  
USED ANY PLACE 

BY ANY ONE 

-- OLDS MOTOk WORKS. DETROIT. MICH. I . : \.l\l A TE R LESS 
I 

KNOX FOR A N Y  PURPOSE 
Stationa r ies.  Portables.  Sawing O utfits , 

H olsters. E n g i nes a n d  P u m p s .  1903 Model now ready, with many new and de.irable features. 
�g:'e

d
p'ci����

1
31'Ii_co�fe,:!b��'::t�� �:d:�'a�gM'g�e TIo���J:�re Send F,� �liii:t����iJ''iJa�';a�s��t�;,.t;:. 

monials, and State Your Power Nl?eds. 

---- -- -- - -_. - - -_ .. ---

NEW ENGLAND 

Foldln" 
F
ront Se  .. t easily carryin� two adul18. P

r
ice $1.200. 

RECORD FOR 1902 
Won two of the four cups In the New York· Poston Reliahllity 
Contest Perfect records tn all the ot,ller contf'st�. Three hlln-
r���:a;:::��;ic��::,�r6�i :t�.lo�1:d O�oi�� �::i:t�tr; in��S;i�rt�� 
features used exclusively or. this car. WATCHES 75he Send for Catalog and Testimonials. 

PADISHAH Will Exhibit. at the New York and (.'hlcago Shows. , 
I KNOX AUTOMOBILE CO .. Springfield, Mass. §�I� �����';'l���'i,�;;

a
�i.h tWet�rot:'.i'1gr I NEW YORK OFFICE, 152 West 38tb St. 

the one price or its equivalent. . . . . WESTERN AG ENCY, National Automobile & Manufactnrers Co., 

S 2 . 00 E A C )(  \ ___ ;;;;�;�--;���;;:;::;�:�:-;:-;26�
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Catalogues sent on request. 

NEW ENGLAND WATCH CO •• 
FactOries : Waterbury, Conn. 

OftIces : ��a���Mit\\W W';:g:�h ��:�ue. 
San �'ranci.co, Spreckels Buil<ling. 

It has six S.lncb lids ; 15-l'allon reservoir ; large warbling clOset ; oven 21 Ins. deep. 17 Ins. 
wide. 12 inf'o hillb ; top �oQkinJZ' surface. 3Ox36 lnEl.; lined 1,hrouJZ'heut. with Asbestos : Duplex 
�����pr���

l
��Y:r �����IBti::'��f:rB�

eed In everlG�Nc,j,�w�����fj. Write for free 

W M .  G. W I LLARD, Dept. 1 1 2 ,  6 1 9·2 1 N .  4 t h  street, S t .  Louis. Mo. 

1�'RDNtftfQRlIA16URrArES 
. RINDI ,QCCURAT[8cIlAPlo.'Ji��S�1 

=: C·HBESlYlUo{HIIA6IJ-lU:IJ-SA 

ELnORE AUTOMOBILES. 
Practical, Durable 
Efficient. Easy to 
��e�j� °rlouS;te ��l 
1 n d e r m o t o r .  
smooth gliding mo
tion. 2 models, WlO
.1500. . Get further 
Information free. 

ELMORE MAN U FACT U R I N G  CO •• Clyde. 0 .• U. S. A.  

Sc'�o S An varieties at lowest prtces. Best Railroad

. 
Track and W8Ilon or Stock Scale. made. 
Also 1(0) useful arbcles. including 8ateb, 
SeWlng Machines, Bicycle�t Touls. etc. �ave 

Money. Lists Free. CHICAGO SCAL E Co., Chicago, 1\1 

I FINhisiiiNG FLOORS 
-. -. - oltt or ' new, for mJ,?:S or other 

Ftlhn� Cr!l.l'ks wise with GRIPPIN'g WOOD 
G��PPtN'8' �nRdA��N�::IN�R;���L�:��.Ei� 
Filler and . very simple and �('onomkal, 
Patent Appllf" not requirillg' slnllerl labor 

1oII!ii.11-"'I=�pi-"!I"!!!II"I ���f��';l�
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for our descrlpth'e matter to 
GRIPPIN MFG: (lO • • 

I Dept. 6. Newark, New: York. 
r� ....................... .u..t ....... .1..1",,1� 

J ESSO P'S S T E E LTHB\� 
F O R  TO O L S. S AW S  E TC.  

W"! J E S SOP & S O N5 t.: �  91 J O H N  5 T.  N E W  Y O R K  
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